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English Abstract 

Saturated cyclic amine derivatives each bearing a CH"sub"2-D group on the nitrogen atom 
and a specific group containing a carbocycle or a heterocycle on one of the carbon atoms, or 
salts thereof (wherein D is optionally substituted aryl, an optionally substituted heterocyclic 
group, or optionally substituted cycloalkyl). These compounds are useful in the treatment for 
CCR3 -related diseases. 
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(57) Abstract: Saturated cyclic amine derivatives each bearing a CH 2 -D group on the nitrogen atom and a specific group containing 
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substituted heterocyclic group, or optionally substituted cycloalkyl). These compounds are useful in the treatment for CCR3-related 
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il. 

$3 $S\ HI 

(Pharmacol. Rev. 50 (4): 515-596, 1998) „ 

mm Mftm. ^nm&as^mmmom^m £ ttm^nx^ (Am. 

J. Med. 98 (2): 196-208, 1995) . 

oifcm^tt, cc^^k >s§#:©it^^y"e*«)CCR3d«tts^s*i**fcb 

TV*<5 (J. Clin. Invest. 99 (2): 178-184, 1997, J. Exp. Med. 190 (2): 267-280, 1999, J. Clin. 
Invest. 100 (5): 1137-1143, 1997, Science 277 (5334): 2005-2007, 1997, Pharmacol. Rev. 
52 (1): 145-176, 2000) o COGac:n6»»W©*fitt»lfifc:SWW^#fiEb, 

ccr3^^ij« z.n e> (D&m&mi&ofe&fc&M&to % z.t&&> mim 
^fe,7wv^~i4#^r;iQma#ic#<j,e.n§gy^K^©^m^m^ 

+ tt J&ttfcfr * 6 CCR3 0'J^>HT$^X^'» 

(eotaxin), X:fr**'>>-2R^CP^rt*^*fc8tobWS £ t^StlTV^ (J. 

l 
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i 

Immunol. 163 (3): 1545-1551, 1999) o ttttH0UC7T^J(l#0*tf|JlilS^?t« 
* fcttCCR3l»te 3¥-W$tf&%A \Ztt,^M\zmQ LX ^ 3 (Arthritis Rheum. 44 (5): 
1022-1032, 2001) . lot, CCR3£ffi&Ifck BI#tt*R^*ttH»U 

HIVttCCR3*^UT01!arttJlAT-5ilt^a6tlT*l), CCR3<hU# 

&&£^&X&ii&a*T£5*rSI&J&*fcS (Cell85(7): 1135-1148, 1996) o JEt3, CCR3 

m&^\Z£>^XCCR3\%MW£ffll%&lsT^% (Nature 385 (6617): 645-649, l997)o 
CCR3ft&i%flE*%?Z>4k&y!)tLT, ^it>x>li^^(WO98/04554), \ZU 

t°^'J V>Xtth°D , Jv ? >lizi#(EP-903349, WO00/29377, WOOO/31032. 
WO00/31033> WO00/35449^ WO00/3545K WO00/35452> WOOO/35453^ WO00/35454, 
WO00/35876, WO00/35877)J»£ L £ ftTV>£„ VfrVfctft>> Z\tlb<Dik&W$, 

^B^D^CD^^Tfe^WO01/10439^^WO01/14333^^(C^^$nTl^ o 

R 4 O /CH 2 ) K R 1 

R 6 -G-(CH 2 ) q -4-(CH 2 ) p -JLN-(CH 2 ) n -( /HCH^ 

mte2-4> n, p&tfq«0-l, RH^x^, R 2 £tfR 4 &H^ 
Gte-NR 7 -CCK -CO-NR 7 -, -NR 7 -S0 2 -X&-S0 2 -NR 7 -^£\ R 7 «R 5 i: L j; fc&o 

woo 1/14333^18 \z \t, TtBikGrmmfFZ nx ^ 5 . 
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N-Z-R 



X 3 &£>VteCH 2 X«CHR 12 ^ (R n \$C 2 . 3 7)l<*U>m) T &-CO-NR 10 - X U 
-NR n -CO-NR 10 -^ CgL<«, (CR 2 R 3 ) n £ LTC M 7;i/^l/TgM2nW 

TfectViCs^^^DT^^^I/^x m&O-K QteCX Sx NR 9 > CO, CONR 9 > NR 9 CO 

at dim # y ;i/(Ci.6T;i/^;p)> 7 u -^so^c^;]^;^ ^fnt^ ^ >j jv 
so 2 (c,^7;v^;W)v 7 u -;kci-67;v*;i/>so 2 . ^dim # u ;V(c,^7;i/^;v)so 2 . 

-NR 7 R 8 , -CONR 23 R 24 , -S0 2 NR ,8 R 1! \ -SO 2 R 20 Xtt-COR 25 ^TfflMftSnTViTfcJ:Vi 
3~14£(&SI££, R\ R\ R 18 x R 19 x R 23 &tfR 24 &C 3 . 7 ^P7;i^;k CwispU 

c 3 - 7 '>^ n7;P4 i ;Kc M 7;i/^;i/)X«7xn;KCi^7;i/^;i/)^^. R a S(/\uy>, 
no 2 > cn, c 1 . 6 7;u^f;v, cmAo7;v^;k 7x-;i/(c w 7K;^ c w t;^ 

3P:>> C,^AD7;Vn^S/, SOrC w 7;i/^;^ CONH 2 x C0 2 HS.^C^7;V3^r^ 

To l¥ffltt£tt£ffi#JIB.) 

GB-1345872-*&«fcfck fct^ lfaI£4£T> Rtf/Xfct, ffifc**$> 



(1) R a =H, R b =H (^Tx r^^p^b^'t/AJ £?Z); (2) R 8 =H, R b =2,6-Cl 2 ; (3) R a =H, 



R 3 CONH 
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R b =5-AcNH-2-OH; (4) R a =H, R b =3,4-(OCH 2 0); (5) R a =4-CH 3 , R b =H&^(6) R a =4-Cl, 
R b =Ho 

WO98/37064^^#5C«, F~A°$ >D4§M^<D#Ji \Z&*3< 




EP4l658l^&^te>mS/0^gfiH1^^ 

R 2 

R 3 

(5£*rH3u t;1/^t-;k 7;i/^~;k 7 5;Ht-;k 7y)V*~)V, rv-)vr 

WO98/50534^#t«, *f^»Kf >^Df7- tfMFfcgt* 

R 3 R 4 R'" 

Eur. J. Med. Chem.-Chim. Ther., 19: 105, 1984fc&, F~ A 5 >&®ft&tfiftm 
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OMe 





o 



N 



X: -R 00 -> C 2 ^T;P^r^l/>> C 2 . 6 7;l^~l/>, -0-, -S-, -so-, -so 2 -, 

-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 SO z -, 
-S0 2 NR 4 -, -0-CO-, -O-CO-NR 4 -, -R 00 -O-, -R 00 -S-, -R 00 -SO-> -R 00 -SO 2 -, -R 00 -NR 4 -, 
-R 00 -CO-> -R 00 -O-CO-, -R 00 -CO 2 -, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO 2 -, 
-R°°-NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -, -R 00 -SO 2 NR 4 -, -R°°-0-CO-NR 4 -> -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R 00 - , -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R°°-, 
-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 




(n) 
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r 00 : mmnx^xhx^c 1 . 6 7)v^u> 

R 4 &l£R 5 : m-XteKWzmtliT, HX^C,. 6 7;V^ ; ^V^«R 4 <i:R 5 ^- 



R 3 : AD^r'X -R°, C 2 ^T)^tr-)V, C 2 . 6 7 )V*~)V, -OH, -SH> -N(R 4 ) 2 , 
-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR^O-CSM^tlT^Tfe ^1/^7 
U-;^ -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°, -NR 4 S0 2 -(n^tlX^Xh <fc^7 
U— -0-R°, -S-R°, -SO-R 0 , -S0 2 -R°, -S0 2 NR 4 -R°X te-S0 2 NR 4 -(fi^ $ 

nTViTt)ck^7U-;i/) ; 
R° : W&-£ftX^X*>£^C i . 6 7)V3c)V ; 

k : 0, lX\t2 ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -CO r , -CO-, -R 00 -NR 4 CO-> -C 2 ^7)^=- V >-CONR 4 -, 
-C 2 ^7;P^nk>-NR 4 CO-, -C 2 . 6 7;P^r:^>-CONR 4 -, -C 2 . 6 7 U> 
-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, -S-R 00 -NR 4 CO-> 
-SO-R 00 -CONR 4 -, -SO-R 00 -NR 4 CO-> -NR 4 -R°°-NR 4 CO-> -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, 
-NR 4 CONR 5 -, -C0 2 -> -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-, -C(=N-C0 2 C M 7;V^;i')-NR 4 -s 
-C(=N-S0 2 C,-4 7;i/^;)/)-NR 4 -, -C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N0 2 )-NR 4 -Xte 
-C(=N-CN)-NR 4 - ; 

R 2] RzSR n : m-xfem^z^fe-DX, -h, -r\ ;\n^>, -oh, -o-c w 7;v+ 

)V, -CN, -CONH 2 , -C0 2 HX«-C0 2 -C,. 6 7;i/^;P ; l^teR 21 Wr 22 ^-#£ 

ix^m^nx^xh^c^T^vythXR^zSR^m^t^ntT, 

n : 0, ; 

D: g^SR^l-SM-fS, fiXBrI^7U-JV; 
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R 1 : -R 11 , rZ'-R'XS-Z^R^Sn-BS ; 

r" : AD^X -CNN -R°> 1i&$nWTfe«J:V>7U-;k HJfcSttW 

Z 1 : -0-> -S-, -SO-, -SO2-, -NR 4 -, -CO-, -C0 2 -> -CONR 4 -, -NR 4 CO-, 
-NR 4 -CO-NR 5 -> -NR 4 S0 2 -, -S0 2 NR 4 -, -NR 4 -C0 2 -, -R°°-0-, -R o0 -S-> -R 00 -SO-, 
-R 00 -SO 2 -, -R 00 -NR 4 -, -R 00 -CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -v -R 00 -SO 2 NR 4 -Xte-R 00 -O-CO-NR 4 - ; 

z 2 : -r 00 -, c 2 ^t;v^t- v x c 2 . 6 7;i/*~ v x -o-r 00 -, -s-r 00 -, -so-r 00 -, 

-SO r R 00 -, -NR 4 -R 00 -> -CO-R 00 -, -CONR 4 -R 00 -, -NR 4 CO-R 00 -> -NR 4 -CO-NR 5 -R 00 -, 
-NR 4 S0 2 -R°°-, -SO 2 NR 4 -R 00 -> -MR^OrR^fc&'fclBiiOg ; 

Y^-CONR 4 -X«-NR 4 CONR 5 -TfeO, fr^> (i)X7^1&£\ -R 00 -> -0-, -R 00 -SO 2 - 
Xte-SO 2 -R 00 -, (ii) X^-S0 2 -> -NR 4 -, -NR 4 CO-, -NR 4 S0 2 -, -NR 4 -R°°-X te-R 00 -S-, 
#0, A^IIiOy^DJMJk (iii) X7^-R 00 -NR 4 -> -R°°-NR 4 -CO-X« 
-R 00 -NR 4 SO 2 -, ^O, A^ili©'>^ n7;WWIiiii©7x-JK (iv) 

x^-co-s do, ArttyNnyx no 2 , cn, c^7)V*)\>, /\utf>-cwm2 

g^$nfec,. 6 7;p^;i/), sorc,^;!^;^ conh 2 , co 2 hs^co 2 -Ci- 6 7;1/ 

-SO r , -CO-Xte-R 00 -CO-, R 2i %.tfR 22 tf£ fcClH, j&O, B^atS^T&SS 



R 21 R 



22 
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A:H, Mfc$nTV>T"b«kV>7U-;K W&Znx^Xb JcVwfngk fi^ 

$ nx t> x % «k $ nfc v # □ 7 ;vx &S& $ nx ^ x t> «t n ^> # □ 
7;v^ ; 

X:3££, -R 00 -> C 2 -67;Pdr-k>, C 2 . 6 7;Mr-l'>, -0-, -s-, -so-, -so 2 -, 

-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R°°-0-, -R 00 -S-, -R 00 -SO-, -R 00 -SO 2 -, -R 00 -NR 4 -> 
-R 00 -CO-, -R 00 -O-CO-, -R 00 -CO 2 -, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO 2 -, 
-R°°-NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -, -R°°-S0 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R 00 - , -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 S0 2 -R°°-, -SO 2 NR 4 -R 00 -Xte-O-CO-NR 4 -R 00 - ; 

R 00 : mWkZftX^Xh£^C^'7)V*U> ; 

R 4 &tfR 5 : PI-XteS^teUfcoT* HXteC). 6 7 ; &W*R 4 fcR 5 a«- 



R 3 : AD^X -R°, C 2 *7)W~)\>s C 2 *7)V*-)V, -OH, -SH, -N(R 4 ) 2 , 
-CHO, -C0 2 R 4 , -CON(R 4 ) 2 > -NR 4 CO-R°, -NR 4 CO-(e^$tlTViTt) <fc^7 
U-;V), -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°, -NR 4 S0 2 -(em$nT^Tt><fcU7 
U-Jl/), -O-R 0 , -S-R°, -SO-R 0 , -S0 2 -R°> -SO 2 NR 4 -R 0 X«-SO 2 NR 4 -(g$£ 
tlX^Xh^7^-)V) ; 
R° : m^nx^Xh^C^J )V^)V ; 

k : 0, IX tea ; 
W : CHXteN ; 

Y : -CONR 4 -, -NR 4 CO-> -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -C 2 . 6 7 
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;V^r-l/>-CONR 4 -> -C 2 . 6 7Jl/^-l/>-NR 4 CO-, -C 2 -67;V^~l/>-CONR 4 -, 
-C 2 ^7;i/^^U->-NR 4 CO-> -O-R 00 -CONR 4 -> -O-R 00 -NR 4 CCK -S-R°°-CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R 00 -CONR 4 - > -SO-R 00 -NR 4 CO- ^ -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R 00 -NR 4 CCK -S0 2 NR 4 -> -R°°-S0 2 NR 4 ^ -NR 4 CONR 5 -^ -C0 2 -> -O-CO-NR 4 -, 
-O-R 00 -> -R 00 -O-> -C(=N-C0 2 C M 7^^^)-NR 4 -, -C(^-S0 2 C^7)^)l)-NR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -> -C(=CH-N0 2 )-NR 4 -X^-C(=N-CN)-NR 4 - ; 
R n RX$R 22 :W\-X\tKWZgt3.oX. -H* -R°, AD^X -OH> -O-C^TJV* 
)W -cn> -conh 2 , -C0 2 KX\t-C0 2 -C^7 )V ] m^R^ZSR 22 ^-^ t 

^x$mznx^x%£^c^7 jv*u> tLXR^RtfR^tf^^zmtx 



7)V^r)V^mto £tz, A^H, X^if&£\ Btf7^~)V, j&O, Y^CONH©^ 

Y^-CONR 4 -X«-NR 4 CONR 5 -T$)D> (i)X^f££\ -R 00 -, -CK -R 00 -SO 2 - 

Xte-S0 2 -R°°-> (ii) X^-S0 2 -> -NR 4 -, -NR 4 CCK -NR 4 S0 2 -> -NR 4 -R 00 -Xte-R 00 -S^ 
*>-9, A^lii0y^n7JWK (iii) X^-R 00 -NR 4 -, -R 00 -NR 4 -CO-X 
-R°°-NR 4 S0 2 -> J&O* A»i©5/^ D7J^JPXttiii©7x-JK (iv) 

xtf-co-, fr^, A*«(Any>, no 2 , cr c,. 6 7;i^;k ADy>*r«ifts 
*4ft$nfcc w 7;p+;p), sorCwT^WK conh 2 > co 2 H&tfco 2 -Ci. 6 7;i/ 

*)i)fr%MR2nz&(Dfrxm&£ftx^x'b&^73L—)v, x\t, (v)x# 

-S0 2 -> -CO-Xte-R 00 -CCK R n lkZSR 22 ^t^\ZK. B^M^T^^)^ 
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J 

i 

t)> HK:£y3;b<te-C=c-T&3o r;\Ddr>j te, F, CI, BrMl £^To 

^3~8o>-^P7;i/^;i/Ta50, H£0£b<&>'^n:/nfc:;k ^>^d^ 
b < tej^ifc 6 ~ l o ©ri~Hi^{b7j(iiT^ K) > b < ;p 

• r^xD^j tbxte, o> s^r;N^e>^$n^^\xomiP : £i~4jii^ 

(-TKm^^n^S^^f^o #?£b<teu EU^k t°-7^x;k tfu^vx 
;k t?u^v~;k -r^^/UJK Hau;k tfoU^;k ?x^jv> 7U;k 
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j 

v;k t^^-^, 7-feV\°-;k >>7-teV\'-jk fh7t kd7 7-;k 

LTH 3-7^HS/^D[3.2.2]/^">-3-<;k n [3.2.1] ^ ^ >-8--f 

;^^tf&ns. r^^fisfB^f-nssj ttrtt, buIb ktdu ©1*1, 
aitK:d;*p, 1,2-, i,3-, i,4-, 2,3-x«4,4-v-r;^©«m^«^ffiitfc3iiR 

r7x-;W^&5HflliSj 1,2-, l,3-Xttl,4-7x-l/> 

>Mjk tf^u^>-4,4-^-r;i/, tr^7^>-i,4-^;Wf^if6n*. 

aii-AD^X -'>^D7;^P, AfnE -7'J-;u, -OH, -o-c,. 6 7;i/^ 

-0-7U-;W, -0-->^7D7Jl/^FJU, -0-Afnl« -NH-71)— Jk -NH-v# 

□ 7;1/^;k -nh-^p^, -nh 2 , -nh-c,. 6 7;u^;1/, -N(Ci. 6 7;i/^;i/) 2 , -conh 2 , 
-conh-c,^7;1/^;^, -nhco-c 1 . 6 7;i/4 i ;v, -concc,^;^;^, -co 2 -Ci. 6 7 
;i/+;k -co 2 h, -SO3H, -so 2 nh 2 , -no 2 r^-cn 0 
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i 

i 

T*a$n&c M 7;i'3 t ;i/ (cf 3 #)> -oHTg^$nfec,. 6 7;^;v^ -cooH-eg 

OH, CN, N0 2 > NH 2 , CONH 2 , COrC-^Wk AOy>Tilifec*tlTV*T ! & 

□ y > xw& £ tiT v i t t> «fc v ic 1.3 7 ;Mr;i/)/^ 6 5iiR $ ti & s t $ ftfc 7 x 
r^\xDii^T4 , if$nT^T i fock^c 1 .67;v^i/>j d. 6 7;^i/>^ 

V^4, Curtis ><D&^X\&W\z.o,s'RXfN'fr <bM$lZnz> Arn^ 1 iiX 
«2»m^nfeS$gl, MsM^^^k^tiT (SOXteS0 2 ) V>T&£<, 

NJM^ttHXHC,. 6 7;V+;P : £Wt'^)o -CH 2 CH 2 -, -0-CH 2 CH 2 -, -CH 2 -0-CH 2 -, 

-0-CH 2 CH 2 -0-> -CH 2 -S-CH 2 -v -CH 2 -S(0)-CH 2 -> -CH 2 -N(CH 3 )-CH 2 -^#tfe>n, 
SL< «-CH 2 CH 2 -S:^-CH 2 -0-CH 2 -TS^o 

T ! fccfc^7x^;VX«a^$nT^Tt) c tV^7 1 D^Tfe§'fb^c fu 
IB, 7U-;K ^fDl^^DTWHC^HtS^t^liSH AD^ 
>, OH, CN, N0 2 , NH 2 , CONH 2 ,- C0 2 -Ci. 3 7;i/4 i ;i/> AD£*>Tffl&$*lTlA 

t t> «k ^Ci. 3 7;i/^;i/> o-(a >tii$ nx^ t t> «t ^d^i^io&tf 
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^3flO^D^>, OH, CN, N0 2 , NH 2 , CONH 2 , C0 2 -Ci. 3 7 )V*r)Vs )\U*f> 

*ITV>T % £ V>Ci-a7; 0-(A n^>Tti$ n WT £ ^c,. 3 

(ii)X#, -R 00 -> -0-, -S-, -SO-, -CO-, -CONR 4 -, -NR 4 CO-, -S0 2 NR 4 -, -R 00 -O-, 
-R 00 -S-, -R 00 -SO 2 -> -R 00 -CO-, -R 00 -CONR 4 -> -R 00 -NR 4 CO-, -O-R 00 -, -S-R 00 -, -SO-R 00 - 
Xtt-NR^R 00 -!?**^*. EEfc, R 00 ^tT«C 1 . 3 7;i/^l/>> #^CH 2 ^$f 
Sfe, R 4 StfR 5 d:lTH CH 3 X&H#W£b^. 




(iii)B# , V V t?^$n*{b^. M}C$f^U<«> V^7xZJ^^5 

(R 3 ), 



a ^ /Pop 



(iv)Y/^\ -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -C 2 ^ 
7)]/^T- V >-CONR 4 -, -C 2 ^7)V^T=. V >-NR 4 CO-, -C 2 . 6 7 V >-CONR 4 -, 
-C 2 ^7;P+^l/>-NR 4 CO-> -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-> -S-R 00 -CONRk 
-S-R 00 -NR 4 CO- , -SO-R°°-CONR 4 - > -SO-R 00 -NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -Xte-NR 4 CONR 5 -T&£te£tlo £0 
ft£L<\$, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -S0 2 NR 4 -X te-NR 4 CONR 5 - 
TfoZit^o Hf-£?£b<&, -CONR 4 -, -NR 4 CO-Xte-NR 4 CONR 5 -, 
b< te, -CONR 4 -X«-NR 4 CO-T&3'fb'&#Jo 

j^V>&, Y#*, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-X«-C(=N-CN)-NR 4 -T ! cb 
Zik^o Hfc$jFSb<«U -O-R 00 -, -R°°-0-Xte-C(=N-CN)-NR 4 -T&3fc£ 
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(V) 




XT 




Tab 



(vi)D#, (AD^r>, CN, ADer>X«OHT«^$nTViTt) J;V^7;i/^;k 
AP7->X«0HT«^£ftTV>Tt><£^7U-;k APo^X&OHTffi&^n 

vic,. 6 7;i/^;K cN^^AD^r>^e>M4R$n§g^Tsm$nfe±79 l ;K 

*K #^0SL<«> 6-7;i^P^77l/>-2-<;i/T&£fc£#Jo 

#S89Hb£* (I) Xtt (n) «t>ff* UV^lii LTttKToft^ 

(S)-N2-(2-7 D n 7 x^;i/)-Nl-{exo-8-[(6-7;V^-D^-7 7 l^>-2--T ;l/)^^;V]-8-7 

if tfv^ p [3.2.1] Or 7 9 >-3--r;i'} tf p U ^ > -1,2- 5? # ;u # * 1J- 5 H\ 

(S)-Nl-{exo-8-[(6- 7 U-jr79V >-2--f 3^l/|-8-7if tf ~> 7 □ [3.2.1]^7 7 
>-3--f;i/}-N2-(2-- h n7x-;i/)t!n U ^-l^-v^l/^l^ h\ (S)-N2-(2,6- 
^DD7i^ ;iO-Nl-{ exo-8-[(6- 7 Jl/:* D 7" 7 7 1/ >-2--f ;V) ^ ^;i/|-8- 7 If tf $/ 
7 P[3.2.1]:t7 7 >-3--r;U} tfn U S^-l^-S^l^^ri^ h\ (S)-Nl-{exo-8-[(6- 
7 Jl/:* >-2-< 9-)V]-Z-71? tf 5> 7 □ [3.2.1] ^7 7 >-3--f ;i/}-N2-(2- 
hU7;i/^"D^5 1 ;i/7x-;i/)tfDU> ? >-l > 2-> ? ^^^^ h\ (S)-N2-(2-7 P P 
-4-fc HP^'>7x-;l/)-Nl-{exo-8-[(6-7;l/^P±7^ l/>-2--T ;i/)^^;l/]-8-71f 
b^>7P[3.2.1]^7^>-3--f;HtfPU v>-l,2-^#J^*+^ H> (S)-N2-(2-7P 
P -5- 1 K P * ^ 7 x -;i/)-Nl-{exo-8-[(6-7^^ Dt7^1/ >-2--f )V)* ^Jl/]-8-7 
1fHv7P[3.2.1]^77>-3-^Jl/)t?PU^>-l,2-v*;V^-y-5 h\ (S)-N2-(2-7 

p p -5- b f p * v 7 x ~ ;U)-ni- { i-[(6- 7jt^p^77i/ >-2--f * tf i u 

5? >-4--f ;i/ } tf P U ^ > -1,2- -7 # ;P it 5 F , (S)-N2-(2- v 7 7 7 x - 
;i/)-N 1- { exo-8-[(6- 7;i/^-P7"77l/ >-2--f >>1/) * ^^]-8- 7 if tf ~> 7 P [3.2. 1] # 7 7 
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ti 

* 

* 

>-3-<1)V)\Zn U ^>-l,2-^#;M^1t$ F> N-(exo-8-[(6-7JM-n^7^ U>-2- 
^;i/)^^]-8-7ifev^a[3.2.1]^^^>-3-<;i/}-2-(H^U z?>-l-tl)V#-)l) 
< >X7 $ h\ 2-[(2- 7 n D 7 x ~ ;i/)7 )V 7 7 n;V]-N- { exo-8-[(6- 7)1^ U^7$V 

>-2--r;u)^^;i']-8-7ifb^>^D[3.2.i]^-^^>-3--r;i/}^>X7$ f, cs)-2-[(2- 

z/ 7 y 7 x y ^ y ^;i/]-N- {exo-8-[(6- 7;i/^-n^-7^i/ >-2--f ;V) y ^;i/]-8- 7 

if h^>7P[3.2.i]^-7^>-3--r;i/}tr w)p>-\-%)v-$*-y-^ f> (s)-i-(n-^7; 

-N'- { exo-8-[(6- 7;V^D±7^1/ >-2--f ^ if t'^D [3.2. 1] ^ 7 7 > 

-3--r ;i/ } # ;wn* ^ ^ f -f ;lo-n-(2--> 7 / 7 x tr n u p ^ f ^ 

N-{exo-8-[(6-7;V^D±7^ 1/ >-2--f ^)V]-i-71f D[3.2.1]:*7 7 >-3- 

-r;w-2-k Fp^>--6-(k o ^u> J >-i-^;^-;^>X75 F\2-(7-tfA°>-i-#;i/ 

^n;i/)-N-{exo-8-[(6-7;i/^-a7-7^ W>-2-^ ^;V]-8- 7 iff v7 P[3.2.1]^" 
7 7>-3--f ;1/}^>X7^ F\ N-{exo-8-[(6-7;V^D^-7^1/>-2--1 > ;]/)y9 1 ;V]-8- 

7 if b->7 D[3.2.i]^-7^>-3-^;i/}-3-(tr^u ^>-i-#;i/fc;i/>t?u -jy-4-ti)V 

^3ri7^ FS.^2-(3-7if k'v7 □ [3.2.2] y±>-3-^;i/^n;i/)-N-{exo-8-[(6-7;i/^- 

n ^- 7 7 >-2--r ;io y ^;v]-8-7 if tf 7 □ [3.2. i] ^- 7 7 >-3--r ;v j ^ >x 7 5 f . 

^^ffc^ (I) J&tf (n) (&T> 3Mc r^Hj^tu tmm? zzttf 
^mMit^m (I) Rtf (n) ^#rt{c43^T*^0J{b-^tiX^ 

(D^C^I^ftStt^tK V^^§7°OF7^7"fe±T^$ft^o «§9!©7°D 
F7y7*£7T2/&1~<5S£bTte, Prog. Med., 5, 2157-2161 (1985)^ ^fSM 

fo(DWim (fifJH»£* 1990¥) ^7#^TMtl63-198HfSm(DS*^f Sft^o 

*%W4k&y>) (I) (n) Ktfin^tt*&a^£&fc<fcoT« 

^wic«, mm, ^mm, syi&mm, mm, mm, v>mmomm 
m, mm, y°a\f^>m, ^n^, u/\t?m< y?)vm, v-r 
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A, V^>£A, ^JV^^i.fCSilS, ^WSX X^V75>> 
£ft3o Mfc, ^BJte, #^0J§fc£% (I) JkTS (n) M^^^<D^O§S©7j< 



^>-;i/S#^^f^^<t^T#, ■ J tn*>©«®g£bT\ 0!l*.tfdfU — > (Greene) 
IkTS^yy (Wuts) H\ Tprotective Groups in Organic Synthesis (H2)tS)j ICfEllCD 

flTiB* WO98/37064, EP-41658K GB-1345872> WO98/50534 
■Jf&SLRtfEur. J. Med. Chem. - Chim. Ther., 19: 105, 1984id^$ ftT£ 0 , -^-ft £> 
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% 




U;],*-;Wb) 



*mmt, ik&m (ma) (iv) <h£jft£-fr3;i<i:K:J;i9 (rnO * 

fc, 4b-£ti (v) <h^)fc$-££ £ £££ o (iib)£*#5;£&T-fc£o ^^t\ VoU 

7^ Mb£t) (Ha) te> 7$Xfr&$) (ma) tVfimMMT&Zfc&ty} (IV) 
^rit>#0X-7^;i/^ N.N-y/^MMT^ h*(DMF^I<D^R£'l»2&^ 

^>> v-r V7°ntf;vx^75X n-^jvejWJx tru^x 4-(n,n->> 

±-cmW£i§ i '&tf$)Z>o %tc, Vtfo¥n?&2>ti)i#>M4k£ ! %! (iv) *mm?z> 

(i,3-^^^D^->;i/*;^^$ F(dcc), i-x^;i/-3-[3-(^^^;i/75 
yj^Difji/^My-f^ H(wsc)> ^;i/^-;i/v-r^^v*-JKcDi), BopftHi 

(AldrictK *ffl), V7xx;i/U>^7^H(DPPA)#) fC £ V > ^"SiC 

iota, ^\zmm\ N-tFa^x^vw^ f (honsu), l-tn 
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u^v^>yhU77-^ (hobo m <Dft&T, VtfBnmrfoz^&tmz 
nmomrj^yit^m amo ms^z>z-t\z^T7*m^ (na) 

(Da) \Z^X, B^l^fOlT 



7ji/#>75 Rfci^ (nb) fifli^i (v) mzjisMttmt 



X^-CONH^ -NHCCK -NHSO2-, -SO2NH-, -R°°-CONR 4 -, -R°°-NR 4 CO-> 
-R 00 -NR 4 SO 2 -, -R°°-S0 2 NR 4 ^ -CONR 4 -R 00 -x -NR 4 CO-R 00 -, -NR 4 SO 2 -R 00 ^ -SO 2 NR 4 -R 00 - 



2 mm 



21 «22 



HOOC 




A-XB-NK 
(VI) 



R 21 R 22 



(7^Wb) A-X-B-NHCOi^l )n 





D 



(nib) 



(He) 



#®i&&#;v^>IHb£-ti (mb) t7=i>ik£<y>) (vi) »^t§:tiii 
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R 21 R 22 





D 



R 21 R 22 

A-X-B-S0 2 -N=C=0 — >- A-X-B. Q .N Y N+ J , 

(vn) w\>*-)WV7 it) A J 

(Hd) 

A-X-B-COL 1 R w R22 

(IV) Ona) A . x _ B .H Y H^y N -0 

A-X-B-CONR W W " >IU/ O 



17H A-X-B-N=C=0 - - - "■v"' k JJ } 

Xra (&&) mn (^7lb) T 



(vm) 



21 22 \ ( ^; WtV - h ^) 




(He) 




R 21 R 22 

<W A-X-B-N Y 0-^ N )n lD 

O 

(Hf) 

*84fett75>^«i (ma) xtt7;U3-;Wb^ (mc) t-ryso*?— Mb 
(vn) xtt(ix)$r^^-&s^<fct-«tO*^Wb^ (nd) ~ (nf) 

Z)\,-fc-)WU7 (nd) WSW^Ky^Tt-hM (vn) 
t75>ft^ (ma) ^m^^z.h\z^x>%^n^>o r\u*f>toSk 

(ma) teftbT^y^T^-Mb^ (vn) sasXttiifRIfcfflv^iii:** 



VU7<b&M (He) Nft^ft (nf) te> T^Mb^ (ma) X 

tt7;W3-;Wb£* (mc) £^1-5^yv7±-Mb£^ax)<h> MIHtjMnx 

-fb£*aX)«> #Jfc1"£I67^K0Curtius&&, -jg&75 Mb£^(Vm) 

T&54b£%(rv)£7$^b:f- h U >)Af07yMIt©Sl£;, xa*;V#>K"C 
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& 5 fb£ tl(IV) t DPPA £ <DR Jfc \Z J: t) 8gj£T * 3 - 

VV7tt&m (ne) tt, ilirffl0*;V#>K^* (mb) J:D!MBiR 

ICbTtf^ft^-f 7:>7T-M££> 75>fb£* (VI) t^^-fr^^ilCcto 

Ht, ^V7\\L^ (He) 75Xb£*l (ma) i (VI) <h£\ Comprehensive 
Organic Functional Group Transformation, 6: 499, 1995fBi£ cfc ^ ^X^>, 
hU*X^>, CDL ^DD^i4--hn7i-Jk i7Dn^riS7x— ;V^O*^ 

f;i/75>, sM7 7°at!Ji'X3 1 ;i/75X i,8-^7ifH5>^D[5.4.0]^>x^-7- 
x>^) (Jfttt*** h U #£T> 75>fb£% (ma) X 

(VI) 0-^S^y>fiMIl, &l>T*>:5—7j<D75>ft;'&4& (ff* 
b<«, 0.5~2^i) $SlSS-frS^tfc<fc03tt3fiT#S. M-^SlKl^Mtta 
0~50^XttSii^Jnl!Hl«TTl~24li*MS*fTt)ti*. £ DP^i4-- h n 

!&IB»7W7^*©«afi*fei:BI«lcUT, 75>fb£% (ma) ®f^t)0 

R 21 R 22 R4. L 3 R 21 R 22 

A-X-B-CONH-K D J ~ TT A-X-B-CON 




^ ) n ^-^ (7;i/*;Wb) R 4 

(Ha) 

*^£-«^i^T#e>n?>^t) (n a ) ©7;i/+;wbSis^«ko*^^b^ 

(Eg) £SIjST£7j&T!&5. uCT, MSL^LT^ 0ilAkD\n^X 
RfEtt, X~t^HI> 3r§l£EHb#*Si, DMF, 9 J*^)V7>)Vtti/ F(DMSO), 
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L 3 



-0 




R 21 R 22 (XKa) R 2 ' R 22 

A-X-B-Y-M 1 " . A . X . B . Y 

)n OHC^-x 

(xnb) 

(a7c»7;i/*;Wb) 

#gS8jfcJ:75>ft;£& (XI) (Xlla) X\$QCnb)tRfot!l£Z>C£\Z 

£D> *5691fc£tt (n) &#S^FffiT?**. 
7)\s*Mk%.mt, 7$>te£tt (xi) t^l^li (xna) ^mMviik 

($?£U<tt* &Bfc&U£A* 7jc^b^"hU^A) ©#£Tfc£jft£-£3©^\ g 

M7cWt;v+;w^^^ 7$Xb£ti (xi) <h*;]/^;wfc£#/(xnb)££\ & 
7nW7^+;wb (^;i/fc;wb^^e>^n^M7cW7^/fb) csa^ots 

i)J (ff§4JK, 20^, 1992^, 300) #KEtt©;fri&&*$tf 6*1*. 
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03m) 

^mmty^y^m cia) ^ ik&m(^)x\tocnfo)£fcjfoz#z>z.t\z& 

^mMit^m (Ilk) X\Z (Dm) £#£7j&T&£o 

L 4 R 21 R 22 A R 21 R 22 

(Hn) (Hp) 

^mmziksm (nn) t^^js^t)(xiv)^^yyu>^$^ 

m (Dp) £?#37?&T&3 0 liiSL 4 ilTH An^X hU^^n 

Comprehensive Organic Synthesis, 3, 481, 1991fBl!c©^^(C^V^ X— 



22 



WO 02/18335 PCT/JPOl/07321 



8 mm 



R 21 R 22 R 21 R 22 



A-X-(JnH + H 2 N 




(XV) (Hla) R (Hq) 

(^*K RteCN^£^To) 

^Jfrte, 75 >ik&%!) (XV) (ma) &JBV>, Comprehensive Organic Functional 
Group Transformation, 6: 639, 1995XteJ. Med. Chem, 41: 271, 1998\ZW,Wi,<Dl5fe\Z 

B#^©?R]iC^ T&fc^JK^ LTY(-C(=NR)NH-) fcilg'&t" (Or) 

fg 9 

Y^-C(=C-N0 2 )NH-T & 5 #18 §JHfc£-*& (Hs) te> 75>ft^ll (ma) Rtf (XV) 
^ Pharmazie, 50: 12, 19953tt*US-5O3ff738^&ftK:BBflt0#&K:ti&o 



hi omm 



R 21 R 22 




H 2N ^ Y 0-tBu ^ A-X .Y 

(XVI) N/ 
B/^tf^/U y>T^§*%il^ll (Ht) \t , J. Chem. Soc, Perkin Trans. 1 , 
1712-1720 (1975)> J. Chem. Soc, Perkin Trans.l, 1611-1617 (1994)^ ^Tetrahedron Lett., 
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33, 5209-5212 (1992)\Z%S&<D%ffiZ&z> TSSJjiT^So 

*589ift;^**i!l3fi*r*fc*©K^'&* (ma), (nib), (mc) RXS (xi) tt, 

i 



iifi * 

IT 



R 2 ' R 22 (Xlla) R 2 ' R 22 

(xvna) 7»® Wb) ocvnw 

FfR 22 R 2 ' R 22 

(XVEb) (XVIHb) 

21 22 n 21 p, 22 

R R R R 

(XHa) 

HO 





) n xtt (xnb) 

(XVHc) (Die) 
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1" 5 Z. 5. $g& 1 RXf 2 fc^-T^SSP 1 , P 2 &tfP 3 te> ME TProtective 

Groups in Organic Synthesis (H 2 US) J KfBfcS tlfcT 5 / SX^^Jl/^^ vJl/S© 

£M:£MiR b > mm + % Z 1 & . 

y#7$ W5fio^;p*=;Wt;, 7*>;wk £U7ft;x 

teXJl^-jVSte, 7;V7 7^HO^V> (Aldrich^ ^m-^nDii^c 

k x z> mtKfe % mm u tmbt * s . 
tm&m ^xmn&m 2nx^z%mz&?xmm?% zttfxzzo gtrntmu 
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i 

t 

<kVW&X\Slm b < ttH^ 3 - t 4 > ^JX« b X * <fc v>. 
0«k3fc*KMBK tmSK ^ft^'J> TOJmtTVitfeJ:^. 

^#^©^&Ji#J£bXte@^ ¥H*M*©fe©j&**!K &#&*P©>6r 

IflPS4©^ IB #:S^feD$tJ0.001^e>100mg^g, 
b<te0.1~10mg/kg#5f^T&?K CftZ l®T$>%>W$27bm4mz.ftttT&i J * 
T& 0 1B©&4*^ #fi£ fcO $J0.0001^ 6 10 mg/kg 

ttffj<?*#JtbTfl*©«^fc^i:Tii3i:ft^sns. 
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■ 

*waB#tt, *ffi<D&ffi&<DgMte&%&&2 000-25745 mcommw 

###J 1 a 

3^ : / \^it>=l : 3)bT, 3-7$ ;-4-^Dn7x;- ;P(723 mg)£*#fco 
###J 1 b 

;i/v^>691mg. 5^/— ;i/374mg&J0^ gi&T—lft8l#b}fc. EjESiSfc* 
fee il§^>U*^Vj!J7A^nYh^77^-(ftiXfJk^>=l : 15) 
lc-lg . 

##^lbt^itbT, c~l gcD-ffr&^MBbfca 

###!J 2 a 

J&m*&9BM. #*«bT, 2- (tr^U^>-l-*^#-;W ^lll^lfiifttfti 
bT#fCo 

##M 2 b Rtf 2 c 
###1 2 d 

h° U 5> >-3,4- v# >M £ «^m<Z>^£tl£ JPJ»31«TT90^M»^bfc 
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i 

i 

2-£ n U^y^i >tt— )V%M K Monatshefte fur Chemie, 96: 182, 1965fSi£<£>:fr 
##f!l4 

inS&3l8S$it\ HfcSS-fllfciins.fc. siSMJnSlftJtaEft, *M»b 

t, 2-(2-^ o d 7x-;i/75 y )£Mmm%%kn&&M i imfat isxmtt. 

Fmoc-^P U >(WTf. Fmoc-Pro-OH) 500mg<Dz?2 DD^^>3 ml^lC^fb^ 

"hD7-U>90mg> M Uv>0.07mL n >3ml£;!)D;i3f$r B 1JI#bfc 0 
RlK*fc**ilP>tT^ nn*;VAT»lfflbfc. h U 7AT^i 

*|gbfc. iMy , J*7 f JW7A^n7h^7 7^-(iixfJl' : 

>=1 :8)T*MftbT, (S)-7;^I/>-9--f^^^;i/2-[N-(2--hD7x^:;P)7j;W^ 
##M6~9^3 5 
1 0 

Fmoc-Pro-OH 500 mg, ^ > 7 5 >0. 1 8 mL BopfS ^721 mgR V 7° D t! 

JVX9MV7 5 >0.52 ml£:^ D O ^ ^ >5 mikljn*., gfiT2l$IW40$HI#bfc. 

##^J5i^fcBSbT, 7;i/^-i/>-9--r;v^5 1 ;i' (s)-2-(n-^>v;p^ 

###| 11-24 

#%#U O^MHdbT, ###U l~2 4<DfbB-^£$iBIbfco 

##M2 5 a 

Boc-Pro-OH 50 mgCDDMF 2.3 ml$$ £ , 2K#T* 1,2,3,4-f" h^kFO'f V + 7 U 
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i 

i 

>31mg, DPPA0.08mk h U X3MV75 >0.10ml£in;^ MT2l$M40#ii# b 
fee ##$15 fcEHBfc&gbT, t-^JWS)-2-(l ) 2 ( 3 ) 4-fh7tFD^V^ 

y ij >-2--<;kfr;Vtfx;i/)t!P U &>%)Vtf*i/lr- b(75mg)£#fc„ 

2 5b 

##f!]2 5 a£|WH§K:bT\ ##$12 5 b©fb£tt£OIbfc. 
##M 2 6 

Fmoc-Pro-OH<2THF?«£-30'C £ft2$U N-^ U >#£T^ D □ £Wt 

x5 1 ;i/xxx;v^inA-io--i5 e CTi o^m^ 2-7^/^>v r xbu;i/£#n 

*-20t:~MT2lB#m«#b&. S^&^MS, !&MbT> (S)-2-[(2-y7;7x 

x^^jw^-oi/itfpij >>>-i-#;i^>M (9H-7;v^-i/>-9--r;i//5 1 ;i/)x7 > ^ 

##00 2 7~3 4M'3 6 

##M2 6 tmB\ZLX, ###12 7~3 4&1/3 6 <ZMt^£§Sl3i bfco 
###l 3 7a 

(s)-2-7$ y >>^;vif □ u ^>-i-*;i/3i?>ge t-^;i/x^x;woo mg<D7-t: hx 

h U )UO mL®mz, h P^>if>0.17 ml'RXSfcMt) U £A320 mg£ 

JP^70°CT20B#r B 1ii#bfe o SiS^fCzK^iPX-T^mx^l/TttaibfCo tli^ 

$E7k»x h U ^ATl^t^ Mb fee ii^^U^W^ii^nTh^ 

y^-{mm^)V : ^\^>=1 : 2)Tff®ibT, (S)-2-([(2--hD7x-JP)75 
J ] ;* } tf n U y >-l-# >m t-7°?JVX7 7^(459 mg)£#fco 

3 7b 

(S)-2-*;l^;l/H P U ^>-l-*J^>it-7'fJl/X7Nf^ (J. Org. Chem., 56: 2624, 
1991«B*fc©#&K: <k 0 MB), 2-7 ^ J ^>\/X h ij d P * ^ 

2 ommmwvtio rimbT, (s)-2-i[(2-i/7/7i^)7$y] 

3 8 

(S)-2-k h'D^y^^HD U ?>-l-% )l/tf>Wl t-7*fJVXXf;k h U 7xX 
M7>7^ >^THF^^t)^-30 < CH^JPb, 7\/^A;^>ll ^V7"DH 
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i 

Jl/XXxJVOTHF&J&fctf^fc Hn^y^y^ h U ;i/&tn#., -StfC-gi&T 1 4 
##M 3 9 

Frooc-Pro-OH2W2,3-^t: H D-1H--Y > H-;P*1>^^ DDX^>l:iiU 
WSC • HCl^^HOBt^lJDA, S»T20«PW»t^bfc. IMffiLT, 

(s)-2-(2,3- v t H n-iH--f > H-;M-*;i/#n;V)tf o u 5?>-i-*;w#>» (9H-7 

4 0 

#%$|4 1 

3-(4-7 JV^n 7 1 ; >^jV7 , n 5 Fl27 mg©£DD/}Nj]/A6 mlj$^fc 
exo-(8-7lf H U[3.2.\y*9# > -3-^ )V)tl )V ^ >^ t-^^XyWHCE mg, 

^□•?b^77^~ (iiX^Jl/ : A^it>=3 : 1) T^fSSbT, exo-8-7lf-8-{[3-(4- 
7 JV:t D7x/^>)7i X )V\ * k* ~> 2 O [3.2.1]^"^ ^ >-3--f ^ ;W\* S > 
SS t-7*^;i/Xy;x;Kl73 mg)£f#fco 
4 2 

4 3 

exo-(8-71f t: v£ D [3.2.1]^ ^ >-3-^ ;WU >^ t-^JVX^x^OO 
mg©7-fehxhU;P5ml^(c:3,4-> > ^OD^>> ? ;^D^'r F260mg, ttR* U 
£A368mg, 3'7'fb^U I 7A220mg^iJD^T^T-R^^b/to S^fcl&filK 

|7mi7^y7AT» MbT, exo-{8-7if-8-[(3,4-^^n 

P7xx;i/)^^;i/]tf'>^n[3.2.i]^-^^>-3-^^}77;w\^>^ t-7"f;nxf 

;V(513 mg)£#fc«, 
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4 4 

7kHD77>, 7-fe.h>> ? *;V^>^W^>^7^> : S:ffiV\ Eur. J. Med. 
Chem.-Chim.Ther., 19: 105, l984lB«fe©^S^^VijKji)©THF^^fc v-t-7^A^ 

#;i/#±-h£in*.* ^»fcT3BWii^bfc. KjfcfcfcHBg* *t§gbT, (exo-8- 

.##$J4 5 

(exo-8-^>^-8-71f lf->^ D[3.2.1]^^i5 7 >-3--r;l/)^>'WN*$ >^ t-^Jl/X 

>-3-< ;i/)*;i/A^ >m t-^;i/x;wi'Hfiifc*s&fiHfc£ it#f;. 



#^^!| 4 6 

(exo-8-7if lf^^np.2.1]*^^>-3--f ;V)*;WX5 >M t-^JH^Til'-* 

|exo-8-[(6-7;P^D^7^I/>-2-^;V)^^]-8-7ifH^^D[3.2.1]^^^> 
4 7 

(s)-2-[n-(2-~ h a tf □ u >^ y)V* v >-9- 

-f ;I/^^;1/X7nT-;P 67 mgCDDMF 0.75 ml^K fcWJ i?>0.03 ml S: in A, ifiT 

A£ D7h^7 7^-(WX^ : A^>=1 : 3)TlfMLT> (S)-N-(2-XhD 
7x~jl/)t!aU v>-2-#Jl/#*1^ b*(22mg)£#fco 
###J4 8~6 3 
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6 4 

(S)-2-[(2-v77 7xn^)#;W\* ; E-l';l/|tf D U ^>-l-#;i/^>^ (9H-7;i/^l/ 

6 5-73 

##$J6 4 ilfl^^bT, ###J6 5-7 3<ZMb£tJ£i^Lfco 
##M 7 4 a - 7 4 k 
#%$l5£tf4 7 £|W]$lfcLT, ##M7 4 a- 7 4 k ©{b^t)^3ibfco 

7 5 

(S)-2-(l,2,3,4-x h7b Hn^TV^y U >-2--t M )V#=.)V) fcTD U v>^;i/#> 

& t-^Jl/X^f^ 70 mg©> ? ^DD^^>2.1 mljgSfcfc* fcJftT, hU7Jl/^n 

#7A#OT h^77^-(S*I^V)Tl»filT» (S)-t!DU v >-2--T ;H,2,3,4- 
x h 7 k F O-r V ^ 7 U >-2--f ;V h >(34 mg)§#fc. 
###J 7 6-85 
##097 5t^fcbt, ###J7 6-8 5©^%*8l5tbfc. 

8 6a 

{exo-8-[(6-7;i/^a-7-^^ U>-2r-i )V)^^)V]-Z-7^ D [3.2.1]^^ >_ 3 . 

-r ;H # ;w\* ^ >m t-7*fji/xxfj^iix^ 4" , 4Mjfifls** -ftftx^wg 

ira&SbT, exo-8-[(6-7;i/^P7^7^ l/>-2--f ;U)P<^;l/]-8-T1f tfv-^ P[ 3 .2.1] 
###J 8 6b 

###18 6 atmmzbT, #%M8 6 b ©fl2*&<K»*«5fi U fc. 
8 7 

exo-8-[(6-7)l*OJ-7? V>-2-<i ))/)*J-))/\%-T*? Mi/Z □ [3.2.1]^^ >-3- 

-f;i/75>x^mS, lH-^>y[d][l,3]^-^+J-> ? >-2,4-> ? ^->. hUx^;UT^> 

RlPlHF0fi£4&£SilT 1 9l$IH]8l#bfc. £Jfc£&#l&U WKx^tn-A 
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i 

i 

*V><DU£®mfr*>1feik{kLT, 2-7$ ANHexo-s-Ke^v^p^^i/^- 
^i/^^-s^ifk^p^.i]:^^ Fzm&nw&tL 

8 8 

exo-8-[(6- 7)ljrUj-7?U >-2--f )V) * ^)V]-%-7 if k*y^D[3.2.1]t^ $ > -3- 
-f )l7Hy-m%i&*THF*, h U X^k7 5 >#£T^ y7xZJk>7/*M 
>>f 5^-hT$MUT\ N-v7y-N , -{exo-8-[(6-7;V^P^-7^l^>-2-'1';k)^^ 
;i/]-8-7 If tf^ D [3.2.1] :t 7 * >.H J|/]^.7x-M V!7l/7^ifii*tb 

8 9a 

zMSffcl) ^£ A7;U5x£A23mg£THFfc:IK$SU (S)-N-[2-(2-7°P k>)7x" 

$mi- h U £ A TO b fc. Bit * 7 ^ > J3 7 n v h V y 7 X % y A 7 a 

Th^7 7^-(lt^x^;V)TlSMbT, (S)-2-{[2-(2-7°Dbr;i/)7xn;i/]75/} 

*^;VfcfPU5?>(112ing)&#;fc. 
###18 9 b~ 8 9 g 
###J8 9 a tmmzLXs ##00 8 9 b~8 9 g <D^tl£SBibfco 

9 0a 

7;i/P*>^H^T> ((2S)t°D U y>-M^)#[2-(t-7"b^yy/fJI/yD^y) 

7xn;V]^;i/^1t$ F171 mg^THF 8 ira^fc7K^U^7A7;^XC7A40 

iI^y'J^^7A^n7h^77>f- (^nn^^>:i^;-JV-5: l) 

LT, 2- { [((2S) tf D U V s >-2--f W ^ 7 5 7 } 7 x J -;K47 rag) £ Wfc. 
9 0b 

(S)- fc° D'Jy >-2-"f ;V-N-(2-7 n D 7 x X JV)# Jl/#^it$ F500 mg> b U X^JV 
7$ >0.6ml^(Boc) 2 O729mg^v7PD^^>6ml}CjP^ > MT?7l^MSI^b 
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i 

+h>=l :2)TfllSlb^ (S)-2-(2-^DD7x~;i/^i;W\* : E-r;i/)t:DU v>-i-^;p 
9 0c 

(s>-2-(2-^ dd7i x;i/# ;i/ nt-r ;io tf n u ^ >-i-# >M t-7*^;vxx x 

;W00 mgOTHF 8 mtiSftfc, ft&T, h U ^Al04mgSrttI^fiTl«FM 

□ P * ^ >15 ml&c* h U y)V*umWL1.5 iri&inATll$MSi#bfc. EJMKIC* 

: ^DD*M=1 : 10re*MSbT\ (S)-N-(2-^DD7x^)-N^^Hf 
9 0 d 

l-[2-(2-b HD^r->7xX;i/)7'fe5 1 ;l']-4-^>v;i'tr^7v ; >556 mgtf>X^7- 

-ift«^bfc.SJS»*»ab,«*WUa*K:fttt*U^A*»«SJp^., 

Bffi&x3Srt/T?$fifcHbfc. fll^l7KIit MJ»7AT«;»», Mb, WX5 1 
^TlgJMtbT, l-[2-(2-b FD^e/7x-;l/)T-k^]h°^^i/>(261mg)^#^:o 
9 1a 

9 1b 

§ c t k: £ o , { i -[(6- 7)V*uj-7?u >-2--r ;io * f ^ u v >-4--r )V j * ;u 

A*5 >^ t-^^XT.X^Sr^feS^i: bTt#fc„ FAB-MS:359 (M+H) + o 

9 1c 
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{ i-[(6- 7 jv-t n j- 7 # v y-i-i )V) * tf ^ u v >-4--r )V \ x )i as >m t-7* 

IfeSfti ITif:. FAB-MS:259 (M+H) + 0 
9 2a 

(±Hb°nU^>-3-^;i/)^;W\^>Mt-7*9 1 ;i/X7 > x;V<£:TO<hbTfflV^ ## 

M9 i btmmzhx, (±)-{i-[(6-7;i/^-p^-7^i/>-2--r;i/)^^;i/]trnux> 

-3--T ;i/}^;WtS >^ t-7^;VX7Nxjl/£SBtbfco FAB-MS:345 (M+H) + o 
#%#J 9 2b 

FAB-MS :245 (M+H) + 0 
###|J 9 3a 

i-[(6-7 □ 3- 7 * i/ >-2-<i tr ^ u v y-A-ti >^x^;vx7s x;v 

^llbfc. FAB-MS:316 (M+H) + „ 
###J 9 3b 

i-[(6-7 ^ □ ± 7 # i/ >-2--r tf^ u v >a-% >ix?ji/x^f 
fc. rj^mljiu i-[(6-7;^a^-7^i/>-2--r;p)^^;i/]tf^ , j> ? >-4-*;i/ 

^>l^»@#ttT#L FAB-MS.-288 (M+H) + o 

#%$J 9 4a 

Arzneimittel Forschung/Drug Research, 30: 1051, ^SOfBfcCD^&fC^oT, l- / ^>> ? 
##$J 9 4b 

i-^>^-2-7s;v7 7x;i/-iH--r s ^y-;p-5-7j;i/#>m^^xxx;i/©^ 
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i 

\ 

^ jl/TJl/7 7 — JV-lH-^f ^ ?V-)V-S-% >Wt%ft1to FAB-MS:249 (M+H) + o 

##09 9 5 

J^^ltT^U ^>-4-^-;l^^Miibfeo FAB-MS:260 (M+H) + c 
###!J 9 6a 

\zTiommnwvtzo ££«ftjasu 2-U2-72.J x^;iot^ y]^>v*x hj ^ 

fcaH-feHtttbT^fc. FAB-MS: 162 (M+H) + o 
###! 9 6b 

cm^wTL, xoftrmwhtc* &fe*mm\s* 2-(2-^v^^v*u>?>-i--f 

h U Jl^MfeS^t bTifc. FAB-MS:188 (M+H) + o 
###ij 9 6c 

4 M^b7K^-^^+^>^«^^/-;V^?I^^^4 < C^^SPb^ 2-(2- 

<Dfrmm*6ox;\zTsm?*mwvtc&, KmzmmmL, 2-(2-^v-f ^vu^ 

>-l--r;^B^^^X7,x;V'^^feliI# : ^bT#fc. FAB-MS:221 (M+H) + o 

###ll 9 6 d 

2-(2-^*V -f 5 $^/U >>>-l-^ ^Jl/XXfJV^IiitTffi Vi, 

##^j9 3 b tmm\zhT2-(2-**v^ $&vvz?>a-^ )V)%&mm*m&mfo 

t Ulfc. FAB-MS:205 (M-H)'„ 
###J 9 7 

WO94/20473^^$g(7)##f!l2-C(CSHic(D^^^^oT, 2-(-f 5 #V -;M--f )V) 
£BMM%$imLtZo FAB-MS:189(M+H) + 0 
##M 9 8 

Monatshefte fur Chemie, 96: 182, 1965lBfc©y?7 1£ fcfto T, 2-7 xXJVTJI^ 7 X 
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I 

\ 

Jl/^lfSI^SBl/fc, FAB-MS:230 (M + ) 0 

9 9a 

A^yJ^+y^lfi^^X^T^&^ffeiW^tTiL FAB-MS:235 
(M+H) + c 

##M 9 9b 

b £l^*Bfc:bT, 2-'>£ a A^^l/rfr^&MBfeSfflSSbfc. FAB-MS :219(M-H)", 

10 0 

J.Med. Chem, 14: 1054, 197llB*©#iS;K:f^T, N-(fcWJ ^>-4-^;i/)^>X7 
5 K— ftBfcSS&fiiSbfc. FAB-MS :205 (M+H) + o 
##M 1 0 1 

3-7 ^ / tr u v y & ^ y */-f ;wt b t# e n^>N-( tr u >-3-< ;i/>^ >x 7 ^ 

FAB-MS:205 (M+H) + o 
###J 10 2 

i-[(6- 7)}/*uj-7#u >-2--r ;v> * 3^] tr ^ u & >-4--r ^75 >x-&&&;r # 

fcWSC-HCl, HOBtRtf HJX3=-;i/75>£}jn*.» £fifcTl6P#MJi#bfc. S 
jS^fMLJIU 7-fehXbU^e.^^bT, 4-({l-[(6-^;V^n^-7^1/>-2- 

^;i^)^^]t°^u v>-4-^;i/)^;w\^^;i/)k°^u^>-i-^^>M t-y^;i/ 

XXfJP^ifiifriibTffc. FAB-MS:470 (M+H) + o 
1 0 3 

i-[(6-7)i* uj-7$v >-2--r JV)^^;U] tr ^ u >-4--r ;i/7 ^ >xitm^s.^ 
i-^>^;)/-2-^^;i/7;^7 7x;i/-iH-^$yv*-;W5-^;i/^>^?:^f4^bTffl 
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^F&fijfibfc. FAB-MS :489 (M+H) + o 
##M 10 4a 

i-[(6- 7;v^a^-7^i/ >-2--f ;i/> * tf ^ u ^ >-4--f ;p t 5 

(S)-N-(t-7> + ^^;i/^-;W)7'D U >£Hmt bT/BK ##m 102 tEiflSfcb 

t> (s)-2-({i-[(6-7;i/^-D^-7^ vy-i-^i M^MM^) )V\ts)vn^ 

)V)MU U V>-l-^;l/^>^t-7^;i/XXx^ ; &Mjabfcc FAB-MS:456 (M+H) + „ 
10 4b 

(s)-2-({ 1-K6-7 □ ^- 7 7 v y-2-i M * fcWJ >a-^ )V )ts)vn^ 

)V)\tW)*J>-\-tl)\s&>U t-^X7f;^^4^btfflV\ #^J9 lei: 
|WJ m. \Z b X , (S)-N- { l-[(6- 7;l/^D^-7^1/ >-2-T ^) * ^V] fcf ^ U V >-4--f ;i/ } 
h°P'J V>-2-^;V^^Fit5: F— ^^^l^itb/to FAB-MS :356 (M+H) + o 
1 0 5 

exo-3-7$y-8-^>v : ;W8-71ft^>7 0[3.2.1]^7^>S^ ###l 1 0 2 ilH^ 
0 £ £ 9 2- 7 x x;V£m#M t iif £ £ N-(exo-8-^ > ^;l/-8-7 If If v 7 n 

[3.2.i]^-77>-3--r;W)tf7xx;i/-2-^;u^+)-^ Ftbfco ^n«rx^y-;Kc 
4M^b7K^-@tMx5 1 ;i/^«t/7K^b/N 0 ^v7A^SP^fe^ 7mm 

x ;i/-2-# ;i/tf^i7- $ K— ^WM^r^vy 7X £ bT#fc„ fab-ms:307 (m+h) + „ 

n»!ll 

exo-8-[(6-7;U^" P^-7^ 7 l/>-2--T )V)* 7 if k v > 7 P[3.2.1]^7 7 >-3- 

-f ;l/7 5 >27 mgOv^ P P ^ 7 >*»fc7 P P ^4-X h P 7 xX;V23 mg, mW. 

« 

7K^h'J7Al6mg^iPA> 40^mm^ (S)-N-(2-X h P 7 x x;|/) t! P U i? > 
-2-^;i/^^5 F22n^ hUX^;l/7^>0.03ml^JP^.T, ^&T-PMi}$b7Co 

£j&^BC7K£mT@1#x?S>^^ 

X^;l/ : ^\^it> = l : 6)X$HmLX, (S)-Nl-{exo-8-[(6-7;i'^-P^-77 l/>-2--f 
;W^^]-8-7lft:->7 P[3.2.1]^7 7>-3-1';i'}-N2-(2-X h P7xX;V)hf P U 5? 
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MM2~3 6-5 8 

mntmmzhTs mmm2~3 4xr*3 6-5 8©^-&%*»3Sufc. 

5 9 

(S)-N2-p-(t-^;P5?^ ^ v □^v)^ x^;l/]-Nl-{exo-8-[(6-7;l/^ n ^ 7 ^ 1/ 

>-2--r ;v)^^]-8-7if t*->^ □ [3.2.1]^* >-3--r m t? □ u ^-u-^tj;^ 

(1.0MTHF^0.07ml)^iJP^ 2&#f B 1^# b fco ^^(CTK^iPAT^X^ 

DY YVyVT,*? 2*9 U-? htf?7-( -(StMx^;V)T*IMbT> (S)-N1- 
{exo-8-[(6-7;V^n±7^l/>-2--1'JV)^^;V]-8-71f D[3.2.1]^7# >-3W 
;V}-N2-(2-t HP^->7x^;i/)tfn>J ^>-l,2-^^^^ F(19mg)£f#£:„ 
i#J 6 0 - 6 2 

«ii^tX5 9^iwiiifctT, mmme o~6 z o^m^m^Xstz.* 

if!) 6 3 

exo-8-[(6- y )\/$~U j-7?U >-2--f ^]-8-71f If 7 D [3.2.1]:t 7 7 >_3_ 
*;Wt5>K 7x~JUX7 7^592 mg<h7^ Fx MJ Jl/20 ml6D^^t){C, (S)-2'- 
~>77 t?OU^>-2-#;M^1tXU F315mg, l,8-> J 71fHv^P [5.4.0] 
7-7-X>223 mg^tK7-fe h-h U ;W mKDU^^tli^ ^Tl7P#f^^b7Co 

K^^iffiTtiil/fet> ^?i{cif^x^;noomi$:tin^^ 7j<, tm-kWSce 

^ = 1 / 99 ) TffiM^> 7T;VMl52mg£*7/-;V£in;^ $JETT!**BbT, 
(S)-N2-(2-v7 J 7 xn;V)-Nl-{exo-8-[(6-7;V^D-7-7^ l/>-2--f ;V)^;V]-8-7 

H#£#il3 5&l£6 4-7 0 

mJ 6 3i»tT, 506 4-7 0 (Dik&^Zmtikbtco 



WI7 1 

39 



WO 02/18335 PCT/JPOl/07321 

« 

2-{[(S)-l-({exo-8-[(6-7;V^a^-7^1/>-2-'f )V) * ^ )V]-S-7 Mis 2 P[3.2.1] 

^ /7 ^ >-3W ;i/ } # ; w\* t -f ;io tf a U 5? >-2-# ;i/ 7 5 y } *lt» x^;v 

XX 7^ — 7 v;l/^^341 mg© ^ 9 J -)V5 vMW. \Z , 1 M7K^{t;^- h U 7 A7k*£ 
$£0.7 mlfefflTU MT3«?M*^ H^lMTKm^hU^ATKMOJml^iP 

£j&K*#J^^<#>HP-20(=gfc#) (zfc/*^ 7 -;i/= 100/0-50/50) T 
$f^bX, (S)-2-|[H{exo-8-[(6-7 jV*P±7* b>-2--r JV)7^;l/)-8-71f t'yi7 D 

[3.2.i]^-^ ^>-3--r )V)^s)vn^ p u ^>-2^*;^-;i/]7$y 

± h U 7 A*&195 mg$ifi#^ti#:iUt#fc. 

mmm 1 2 

2-7 5AN-( exo-8-[(6- 7;U^n^7^l/ >-2--T )V)^)V\-%-7^}il/^U [3.2. 1] 
;t^>-3-^;l/)^>lf^F300mg> 2-^nD^>X7^Tk Kl05mg> B£&2fflf 

MJ 7 AzK^M3Oml£;tJ07L TOX^;i/50mlTlfifcBb> #«ji*tt»A«7KT* 

;i/^^Ai7Dv h^-^7^- (7> ; Ex77K/^^y— ;i//^ a =0.2/2 

/98) T»$4bfc^ »Kx5 L ;Ptn-A^>OS^*|ft^5?fieSbT, 2-[(2- 
77 no^>i?;V)75 ./]-N-{exo-8-[(6-7JV*P±7^ U>-2--f ;l/>;>Wl/|-8-71f 
tf p [3.2.1]:* 77 ^ >-3--f ^>1f ^ H 187 mg£&S&$M£Ji £ bT#7c 0 
H WJ 7 3 

(R)-N-{exo-8-[(6-7;i/^-D^-7^ V > -2-^ )V\-Z-7*f Mis'? P [3.2.1]*- Z> 
$ >-3--f ;P} tf O U z/>-2-tl F250 mgiDMF 8 ml0i^$lfc2-X h P 
7xx;Ufc&131 mg, WSC • HC1 138 mgRtfHOBt 97 mg*M%., &UTn#fT$M 

WLtco K^mzmm^m7mi-h^^A7mn40mi^i3u^ @Mx^jnoomi 

£«*bfc. SS^S/U^M^A^n-? h^7w- (^^y-Jl//^PP* 

;i/A=0/lO0~3/97) TfflfibT^&nfcH^S^^y-^lOmlfc^U 7^ 
;Hfi57ing*JPA&«, J&«t&g£TSC£fc«fctK (R)-N-{exo-8-[(6-7;^P^7 
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$ tfv7 U [3.2.1]*? & >-3-4 )V)-l-[(2-- h D 7 xX 

£J609 7 4 
MffiM 7 5 

(R)-N-{exo-8-[(6-7;V^C^7^ l/>-2-<;V)^^;V]-8-7iffc v >^ □[3.2.1]^"^ 
* >-3--r;i/} tfa U v>-2-*^^^5 F250mgt 7ir hX HJ ^8 mlO^We: 

So 

*)V £=l/99~2/98) TiffSgbfc, H^nfcf ^ttB*^^^; -Jl/lO ml 
fciS#U 7T;H&70mg&JD&fc&, &i££g*U aaESftKX^^&ISS 
ft£i±T, (R)-N2-{exo-8-[(6-7;i/^D±7^ I/>-2-^;P)^^;V]-8-7lf Hv7 O 

[3.2.1]*? ? >-3--r ;vj-Ni-(2-- h a 7 x-;V) tf a u ^-l^-s^l^ir^ H— 

7^;VM^164mg£ltfe*£fl<hbT*#fc 0 
H»J 7 6 

1-K6-7 p ± 7 ^ u >-2--r ;io* t 0 ^ u >-4--f ;P7 ^ >x&m^2oo 

mg^^2-7x^;i/^m#^120mg^ii'fb^5 1 l/>3ml{C:^?b> dtlfClWSC • HC1 
140 mg, HOBt98mg&tfbUX3 1 ;P7^>0.25nU£aD;L> ^fifcT16^Wfit^L/ 

110 mgSff KX^;H0 ml&tf * ^ J -MO ml\Z®m U 4 M«W-SffiIf 

;w»o.2mi£in?L *»*B*bfc. ^enfcaaEfe^^y-^-BKx^^s 

^b^IT, N-{l-[(6-7;V^O±7^l/>-2-<;V)^5 1 ^]tf^U> ? >-4-1';l/}H 

7xx;i/-2-*^^^5 H-iftttift75mg*«lfilSfttbTf»fc. 

7 7 ~ 9 8 

HJEM 9 9 
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Organic Reactions, XII, 356 (1962)fB«fc0;£}£K:ftK l-s<>P)l-K-{l-[(6-y 
7-;V-5-^;V^+it5 F400 mg<D*& J—M ml— THF8 mlU&MW.lZM$l<£> 7 

7><- ;-)V/9UUtiVW* =2/98-4/96) T#»filUfc^ -Y77"Ot:;P 
1-7 jl/ - // D D jJnJV A - Sf^lW ^ SIS Fb l/T> l-^>> ? ;i/-N-(l-[(6-7;V^- 

H 30 mg£ H t V Tttfc . 
WW 1 0 0 

N-(exo-8-71f M-sO n [3.2.1] ^ >-M il/) t: 7 x - j^^t 5 H— £ 
370 mg©7-fe h- MJ;H0 rnli«fc2-7*n^^-6-7;i/:ta:^7:5? U> 

JW7A^n7h^77^f- (^^y-;i//^DD/jN;i/A=2/98) T*Sigbfco 

iSS>^;-M&^ibT, N-{exo-8-[(6-7;P^n^-7^1/> 
-2--T ;p) * ?)V]-8-7 if tf "> 7 O [3.2. 1] # £ ^ >_ 3 .^ ;i/ } t: 7 x x;i/-2-7J ;V 5 

509 1 0 1 

N-y7 7 -N'-{exo-8-[(6- 7 ^ P ^ 7 7 V >-2--f * If tf 7 n 

[3.2.1]t^^>-H>}-0-7i-M V7 1/786 mg, (S)-2'-v7y tf D U i?>-2- 
*;k#+*y--U H43mg^l^DMF0.5nuO^tl^l00 < CT2BtrBm#b7Co 

/7aD7js;kA = l/99~4/96) "rfllSibT, (S)- l-(N-5> 7/ -NT- {exo-8-[(6- 7 

□7-771/ >-2--r ;v>* ^;i/]-8-7if if ^7 u [3.2. i]* 7 * >-3--r ;mtj;wi$ $ h 

-f ;i0-N-(2-v77 7xn;i/)tf O >J ^ >-2-7J ;i^3r+l- 5 K47mg£$fi#JH4H# 
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U 0 2 



2-7 JL-)V£MMM400 mg© h;VX>10 ml^KlDPPA 0.45 MRU h U X^;V 
75>0.28nd£^T?$TU 100°CT15#F^# b7c 0 S«^50 < C^SPb7c 

* 

10 3 

(S)-l-({exo-8-[(6- O ± 7 ^ 1/ >-2--f ;10 * ^;i/|-8-71f tf-> £ □ [3.2. 1]^ 7 

^>-3-^r;V}*;wt ; E'f;i/)ifnu^>-2-*;i'#>» t-7^;vxx^96.3 mg©>> 

>7^ >ttK*48.8 mgRtfSM V7°n fc^X^TS >0.20 ml^iP^.T 

(S)-N2-(7 > ^ >-l--f ;P)-Nl-{ exo-8-[(6-7 0^77]/ 7-2--T Jl/)* ^)V)-S- 
7lfHv7D[3.2.1]?T7^>-3-<^}b 0 DU^>-l>^7J;V^^i7-5 F(102 mg)£ 

0 4£^1 0 5 

l>fZo 

MM 106-109 

Iil0 3 5 9 IBic(D7j^<t|WI^^ VX, m&M 106-109® 
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mmm i i o 

□ D*;VA=0.2/2/98~0.4/4/96)T3|t^bT> 3-b H D*->-2-(tWJ 5?>-l- 

# - <h 2- 1 F □ * ->-6-( tf ^ U v >-i-* ;i/#x;io&JMlfc 

t)768 mg£$l§fi^$tl£bTt#fco #&nfcfi^*230 mg, exo-8-[(6-7;M"D 

^-7^1/ >-2--r * ^;V]-8-7if ty^D [3.2.1]^-^ * >-3--f ;v 7 ^ >-&^ 

300 mgR^DMF 3 mKD^&tl fc> HOBt 125 mg, WSC • HC1 209 mg&tf h U X^l/ 
7$>0.35mlfcinS., MT17l$Hjl#b;fc. 5.J&m\zmamBt&m?- h I) 7A7k 
*»30ml£jJD7L> ^mx^;i/30mlT*3H]ttmbfco W8SJi£*K» ISfiJftlfokTJB 

A^DY h^77^-(/^ y-^/^D n^;i/A=3/97)T*f lit, 
N- 1 exo-8-[(6- 7)VtUi-y^U >-2--f ^ ^)V]-%-7 if b'y^n [3.2. 1] * £ £ >-3- 

-T;i/}-2-k F u ^ v-6-( fcf^U y>-l-^M-JV)^>X7^ H69 mg£$2t£#|l 
1 a~ 9 0 ©^^^©^BR^S'fb^Wx--3 7 Mr/^^M^!l 1-11 

o0{b^©^B^^^b^Wx-^^i3^i-5^^n^n7KT. & 

Ph : 7xx;k Me : Et : X9^k iPr : 2-7°Dt: 0 ;k Bn : ^>>Mk Ac : 

Tir^k Ms : *&>7>)Vft—)l, cHex : DA+yjk TBS : t-tt)Vi?*? 
;i/->'j;k Boc:t-7*h^'>^;^-;k REx:##M#^ Ex : &&fi09#-^ Cmp : 
<fb£«-*f > Str : Wjfi^ Pos : Sal : % mtM : 7 U -# ; HC1 : & 
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WM. ; Ma : 7W >|6ift ; Fu : 7v;i/gfc£ ; Ox : ya^il ; ft^«KJSfc#£® 
tfc*&*U Wttf, 2HCl«nmm^*it*T^p), Dat:»gft#Wtttt (FP : 
FAB-MS(M+H)"\ FN : FAB-MS(M-H)\ EA : TC^^^If (Cal : fMFtt ; Fnd : 

mmm),NMRl:^m%^^i7 hJV (DMSO-d 6 , TMSlWtW ©^«wa:tr- 

£<Z)<54lS> NMR2:««**«^^h;V (CDCl 3s TMS F*3fflW*P) ©^«W^fcT- 
>7<D6W* MP : 15fcj& CC))c 
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i 



1 



REx 


Str 


Dat 


la 


HO^yNH,, 
S^CI 


MS(m/z) . 143(M ) ; IR(neat) : 1622, 1586, 1493, 1180, 
838cm- 1 ; NMR2(300 MHz): 4.02(2H,brs), 4.60(lH,s), 
6.14(lH,d,J=8.7),6.26(lH,s),7.07(lH,s) 


lb 


QTBS 

tr NH2 


MS(m/z):223(M + ); IR(neat) 13472,3378, 2955, 2930, 1613, 
1505, 1277, 1227, 925, 833, 783, 743 cm -1 ; NMR2(300 
MHz):0.24(6H,s),l .02(9H,s),3.50(2H,br s),6.59-6.83(4H,m) 


lc 


Me 

^OTBS 


MS(m/z) : 237(M T ) ; IR(KBr) : 3475, 3387, 2956, 2932, 

78^0 161*\ 17R3 1171 Qfil 8^8 787rm " 1SJMP9 

ZODy, 101-3, IH-OH, IZOJ, 11 / 1 5 !701j OjOj / OZLII1 9 1N1V1IVZ 

(300 MHz): 0.24(6H,s), 1.02(9H,s), 2.17(3H,s), 3.67(2H, 
brs), 6.53-6.71(3H,m) 


Id 


TBSO^^Me 


MS(m/z) : 237(M T ) ; IR(KBr) : 2955, 2930, 2858, 1502, 

nix nA4 inn£ 07n C7^ sao s^q 78JVm"* • xrA/TPO^nn 
izjo, 1104, iuuo, y/u, o/j, ooz, ooy, /oucm , imvikz^ouu 

MHz): 0.15(6H,s), 0.97(9H,s), 2.12(3H,s), 3.33(2H,s), 6.54 

(lH,s), 6.55(2H,d,J=10.5) 


le 


cx 

TBSO^^CI 


MS(m/z) : 257(M T ) ; IR(neat) : 3463, 3376, 2956, 2929, 

s), 0.97(9H,s), 3.74(2H,brs), 6.58-6.67(2H,m), 6.79(lH,d, 
J=2.5) 


If 


^V NH 2 

TBSO^^N0 2 


MS(m/z) : 268(M T ) ; IR(KBr) : 3484, 3355, 2951, 2929, 

ZoDO, 1ju4, IZjU, VOy, o/Z, ojoCm , XNiYLKZ^UU JVlrlZ^. 

0.19(6H,s), 0.98(9H,s), 5.78(2H,brs), 6.71(lH,d,J=9.0), 
6.90-6.96(lH,m), 7.49-7.54(lH,m) 


lg 


S^Me 
TBSO 


MS(m/z):237(M T ); IR(neat) : 2954, 2857, 1701, 1469, 1418, 
1254cm ; NMR2(300 MHz): 0.20(6H,s), 1.01(9H,s), 2.04 
(3H,s), 3.58(2H,brs), 6.28(lH,d,J=7.8), 6.33(lH,d,J=7.8), 
6.86 (lH,dd,J=7.8,7.8) 


2a 


/ ) M-P no h 

o 


FN : 232 


2b 


rC\l-^P CO H 

^ o 


FP : 274 


2c 


f^N-P CO,H 

O 


FP : 248 


2d 


Oy-P co 0 h 

\ / \ / 2 

rS 


• 

FN : 233 


3 


<TVs co 2 h 

HQ 


FAB-MS :264 (M + ) 


4 




FP : 248 
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5 


0 2 N H 

^JJFmoc 


MS(m/z):457(M + ); IR(neat) : 3332, 3017, 1701, 1502, 1340, 
1278, 1119, 758, 741 cm' 1 ; NMR2(300 MHz): 1.82-2.38 
(4H,m), 3.52-3.84 (2H,m), 4.08-4.68 (4H,m), 6.98-7.83 
(llH,m), 8.19-8.28 (lH,m), 8.78 (lH,br s) 


6 


Me (JIFmoc 


MS(m/z):440(M + ); IR(neat):3261, 2955, 1697, 1683, 1451, 
1418, 1355, 1127, 910, 761, 734 cm' 1 ; NMR2(300 MHz): 
1.90-2.54 (10H,m), 3.28-3.72 (2H,m), 4.16-4.78 (4H,m), 
6.97-7.82 (HH,m) 


7 


CI H 

w" N T° 

d ^jslFmoc 


MS (m/z) : 481 (M T ) ; IR(KBr) : 3401, 3261, 3007, 2957, 

ooo<; i/joq i coo I/no i/ioo n*;^ im/: \of\A. 1176 

Zoyo, 10/y, IjZO, 14/5, 14JO, IJjD, IddO, 1ZD4, 11/0, 

1 128, 1090, 1035, 990, 908, 764, 742 cm" 1 ; NMR2(300 
MHz): 1.90-2.25 (4H,m), 3.38-3.68 (3H,m),4.28 (lH,brs), 
4.43 (lH,m), 4.62 (2H,m), 7.15-7.45 (9H,m), 7.61 
(2H,d,J=7.4), 7.76 (2H,dJ=7.4), 8.55 (lH,br s) 


8 


F ^NFmoc 


FP : 456 


9 


04Lo 

CI (^NFmoc 

\| m.J 


FP : 472 


10 


BnNH^O 

^NFmoc 


MS(m/z):426(M T ); ER(neat) : 3345, 2962, 1675, 1560, 1424, 
1332, 1261, 1132, 1091, 1028,740 cm' 1 ; NMR2(300MHz): 
1.62-2.14 (4H,m), 3.36-3.72 (2H,m), 4.14-4.58 (4H,m), 

/.U4-/.OZ (1 5n,TCl) 


11 


PhNH^O 

^J\IFmoc 


MS(m/z):412(M T ); IR(neat): 3315, 2883, 1696, 1602, 1196, 
1121, 986, 909, 758, 740 cm' 1 ; NMR2(300 MHz): 1.60-2.12 
(4H,m), 3.36-3.72 (2H,m), 4.16-4.62 (4H,m), 7.04-7.82 
(13Hjn) 


12 


Pr H 

OX 

^NFmoc 


MS(m/z) :490cm*); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm' 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 


13 


01 H 

^ ^jNlFmoc 


MS(m/z):446(M + ); IR(neat) : 3385, 3302, 1698, 1524, 1442, 
1417, 1354, 1337, 1120, 939, 741 cm' 1 ; NMR2 (300 MHz): 
1.86-2.58 (4H,m), 3.36-3.77 (2H,m), 4.06-4.66 (4H,m), 
6.98-7.84 (HH,m), 8.30-8.40 (lH,m) 


14 


MeO h 

or 

^ QIFmoc 


MS(m/z):442(M + ); IR(neat):3314, 3008, 1699, 1670, 1602, 
1535, 1425, 1253, 1125, 1024, 760, 739 cm' 1 ; NMR2(300 
MHz): 1.88-2.56 (4H,m), 3.43-3.82 (5H,m), 4.12-4.60 (4H, 
m), 6.80-6.88 (lH,m), 6.90-7.84 (10H,m), 8.30-8.44 (lH,m) 


15 


Pr H 

rv N Y° 

^ (^Fmoc 


MS(m/z):490(M + ); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm' 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 
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16 

* 


F a? H 

fr N Y° 

/SlFmoc 


MS(m/z):480(M + ); IR(neat) : 3420, 3302, 2958, 1699, 1591, 
1531, 1453, 1320, 1170, 1120, 758, 741 cm" 1 ; NMR2(300 
MHz): 1.86-2.50 (4H,m), 3.38-3.76 (2H,m), 4.08-4.64 (4H, 
m), 7.08-7.84 (llH,m), 8.08-8.32 (lH,m) 


17 


fJLo 

Br^ ^jFmoc 


MS(m/z):490(M + ); IR(neat) : 3327, 2893, 1703, 1678, 1490, 
1430, 1129, 815, 761, 737 cm -1 ; NMR2(300 MHz): 1.81- 
2.16 (3H,m), 2.44-2.64 (lH,m), 3.34-3.80 (2H,ra), 4.10-4.62 
(4H,m), 7.22-7.84 (12H,m) 


18 


iPr h 


A/re/w.jV.d.SAnv/r'v re/nentVTWS 2963 1695 1525 1450 
1355, 1176, 1120, 909, 734 cm- 1 ; NMR2(300 MHz): 1.05- 
1.30 (6H,m), 1.85-2.30 (3H,m), 2.51-2.67 (lH,m), 2.93-3.13 
(lH,m), 3.38-3.70 (2H,m), 4.13-4.62 (4H,m), 7.02-7.44 (7H, 
m), 7.46-7.87 (5H.m) 


19 


H 

W y° 

^ ^JNFmoc 


MS(m/z):490(M + ); IR(neat):3317, 1682, 1592, 1540, 1478, 
1421, 1179, 1126, 909, 735 cm" 1 ; NMR2(300 MHz): 1.80- 
2.64 (4H,m), 3.34-3.78 (2H,m), 4.00-4.62 (4H,m), 7.06-7.86 
(12H,m), 9.29 (lH,br s) 


20 


^ (JJFmoc 


MS(m/z):430(M + ); IR(neat) : 3287, 2954, 1697, 1620, 1539, 
1454, 1354, 1259, 1122, 909, 734 cm" 1 ; NMR2(300 MHz): 
1.84-2.62 (4H,m), 3.24-3.68 (2H,m), 4.04-4.64 (4H,m), 
6.96-7.88 (HH,m), 8.23-8.33 (lH,m), 9.14 (lH,br s) 


21 


U 1 DO 

^jslFmoc 


A/rsi/W-zV f 49flv/f l V TR/npatV3398 2953 1697 1597 1522 
1453, 1404, 1336, 1262, 1111, 911, 739 cm" 1 ; NMR2(300 
MHz): 0.27 (6H,s), 0.95 (9H,s), 1.88-2.44 (4H,m), 3.38-3.74 
(2H,m), 4.08-4.56 (4H,m), 6.78-7.94 (10H,m), 8.30-8.70 
(2H,m) 


22 


H 2 N h 

uT 

' /"NFmoc 


Mo(ni/z).4Z/(M ) 9 iK^neatj . do / /,ooy 9 io^o, ±hoj, iz,yo 9 
1199, 986, 844, 745 cm" 1 ; NMR2(300 MHz): 1.87-2.50 
(4H,m), 3.38-4.06 (4H,m), 4.16-4.60 (4H,m), 6.66-6.80 (2H, 
m), 6.95-7.05 (lH,m), 7.16-7.45 (5H,m), 7.52-7.65 (2H,m), 
7.68-7.84 (2H,m), 8.37 (lH.br s) 


23 


01 j^NFmoc 


M<5iW7V4.74nvfV TRCneatV 3333 2943 1696 1683.1523. 
1447, 1421, 1257, 1171, 1038, 756, 741 cm" 1 ; NMR2(300 
MHz): 1.22-1.72 (4H,m), 2.22-2.37 (lH,m), 2.66-2.93 (1H, 
m), 3.84-4.92 (8H,m), 7.16-7.44 (8H,m), 7.48-7.62 (2H,m), 
7.70-7.79 (2H,m) 


24 


OH 

^-N N-Bn 

• 


A/rc/W^ • ^IfWTV/T'l • TOfiCPli^ ' ^628 32*53 2814 1733 

1646, 1456, 1373, 1247, 1045, 1000, 865, 741cm" 1 ; NMR2 
(300 MHz): 2.37-2.42(4H,m), 3.46(2H,s), 3.59-3.67(4H,m), 
3.70(2H,s), 6.78(1H,U=7.3), 6.92-6.95 (2H,m), 7.14(lH,t, 
J=7.9). 7.20-7.34(5H,m), 9.74(lH,s) . 


25a 


OCn^o 


MS(m/z):330(M + ); IR(neat) : 2977, 1696, 1682, 1454, 1435, 
1401, 1365, 1165, 1124, 927,753 cm" 1 ; NMR2(300 MHz): 
1.31-1.47 (9H,m) s 1.78-1.47 (4H,m), 2.82-3.04 (2H,m), 
3.38-3.94 (4H,m), 4.58-4.88 (3H,m), 7.06-7.24(4H,m) 


25b 


Cl &Boc 


MS(m/z):338(M ); IR(neat): 3306, 2978, 1683, 1540, 1395, 
1246, 1 164, 921, 752, 733 cm" 1 ; NMR2(300 MHz): 
1.18-1.58 (9H,m), 1.74-2.48 (4H,m), 3.16-3.60 (2H,m), 
4.10-4.76 (3H,m), 7.10-7.54 (4H,m) 
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26 


NC H 

ox 


FP : 438 


27 


NC h 

(iT N T° 

( NFmoc 
Me \— ' 


FP : 452 


28 


EtO h 

rYSr 0 

^ (SlBoc 


FP : 335 


29 


EtO-C h 

PT N T° 


FP : 363 


30 


H 2 NCO H 

^ (^JMBoc 


FP : 334 


31 


NC H 

° QvlFmoc 


FP : 444 


32 


V-<~ N Y 0 
K=/ ^SlFmoc 


FP : 464 


33 


CI H 

<_NFmoc 


FP : 448 


34 


M fi N 0 
N ^ ^JMFmoc 


FP : 417 


35 


Me u 

NC (_NFmoc 


FP : 442 


36 


F 3 9 H 

fJ N T° 

N ^jyJFmoc 


FP : 482 
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37a 


0 2 N H 


TMQ/W^ • ^91/TW*^ • TRflnRrt • 3345 9Q53 1614 1514 

1479, 1345, 1250, 1213, 1040, 869, 807cm' 1 ; NMR2(300 
MHz): 1.45(9H,m), 1. 76-2.0 l(4H,m), 3.04-3.69(4H,m), 
3.98-4. 17(lH,m), 6.61(lH,m), 6.97-7. 19(lH,m), 7.27 (lH,t, 
J=8.5), 7.30-7.45(lH,m), 8.03-8.20(lH,m) 


37b 


NC H 

^ (JIBoc 


FP : 302 


38 


NC 


FP : 303 


39 


^NFmoc 


FP : 439 


47 


0 2 N H 


MS(m/z) . 23o(M ) , iK(neat; . 33ou, 3zid, zy /z, zo / 1, ioy4, 
1608, 1503, 1434, 1339, 1146, 744 cm" 1 ; NMR2(300 MHz): 
1.73-1.85 (2H,m), 2.00-2.32 (3H,m), 3.05-3.20 (2H,m), 3.94 
(lH,dd,J=4.9,9.3), 7.14-7.22 (lH,m), 7.60-7.68 (lH,m), 

O 1 1 O HA / 1 TJT ,v»\ Q Q1 Q OH /ITT _\ 1 <^ 1 Q /111 kr e"\ 

0.1/-O.Z4 (iri,mj, b.oz-o.o/ ^ixi,mj, iz.iy i.ixi,Drsj 


48 


BnNH^O 

<V 


MS(m/z):204(M T ); IR(neat):3313, 1698, 1540, 1451, 1419, 
1353, 1121, 909, 759, 736 cm" 1 ; NMR2(300 MHz): 1.67- 
2.25 (4H,m), 2.82-3.04 (2H,m), 3.77-3.84 (lH,m), 4.42-4.47 
(Zrl,mj, Z.oZ-o.lw (Zrl,mj 


49 


PhNH^O 


MS(m/z) : 190(TVT) ; IR(neat) : 3304, 3060, 2935, 1667, 1489, 
1446, 1371, 1257, 1193, 925, 732 cm" 1 ; NMR2(300 MHz): 
1.63-1.82 (2H,m), 2.10-2.30 (2H,m), 2.94-3.14 (2H,m), 
3.80-3.88 (lH,m), 7.23-7.40 (5H,m), 9.76 (lHbr s) 


50 


Br H 


MS(m/z) : 268(M ) , IR(neat) . 334 /, 512.1, zy /U, Zo / 1, loo3, 
1588, 1507, 1437, 1292, 1025,751cm" 1 ; NMR2(300 MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 (lH,m), 
7.51-7.57 (lH,m), 8.43-8.47 (lH,m), 10.47 (lH,brs) 


51 


PI H 


Mo(ni/z; . ZZ4(M ), iK(neatj . 3343, 3Zo/, losz, ijy3, 1010, 
1442, 1297, 1102, 1056, 1035, 752 cm" 1 ; NMR2 (300 MHz): 
4.67-1.89 (2H,m), 1.92-2.31 (3H,m), 3.00-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.1), 6.97-7.08 (lH,m), 7.22-7.40 (2H,m), 8.47 
(lH,d,J=8.2), 10.47 (lH,br s) 


52 


MeO h 


MS(m/z):220(M + ); IR(neat):3283, 2967, 1672, 1598, 1523, 
1461, 1250, 1118, 1028,751 cm" 1 ; NMR2(300 MHz): 1.66- 
1.86 (2H,m), 1.98-2.27 (3H,m), 2.96-3.13 (2H,m), 3.82-3.91 
(4H,m), 6.84-7.08 (3H,m), 8.39-8.46 (lH,m), 10.10 (lH,br s) 


53 


?r H 


MSfm/zV 268 flVfV TRfneatV 3347 3222 2970 2871 1683 
1588, 1507, 1437, 1292, 1025,751 cm" 1 ; NMR2(300 MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 (lH,m), 
7.51-7.57 (lH,m), 8.43-8.47 flRrn). 10.47 (lH,brs) 
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54 


F 3? H 

fiT N Y 0 


MSfm/zl:258nvi^; IRrneat , ):3244 2948 2871 1685 1588 
1522, 1457, 1320, 1114, 1035,763 cm- 1 ; NMR2 (300 MHz): 
1.71-1.83 (2H,m), 2.00-2.28 (3H,m), 2.97-3.15 (2H,m), 3.91 
(lH,dd,J=4.7,9.3), 7.18 (lH,t,J=7.7), 7.50-7.63 (2H,m), 8.43 
(lH,d,J=8.5), 10.53 (lH,brs) 


55 




MSfm/zV 268flVfY IRfneaf) : 3356 2946 1676 1589 1545 
1508, 1489, 1396, 1307, 1070, 826 cm- 1 ; NMR2(300MHz): 
1.66-1.83 (2Hjm), 1.84-2.09 (2H,m), 2.16-2.29 (lH,m), 
2.93-3.14 (2H,m), 3.85 (lH,dd,J=5.1,9.1), 7.40-7.46 (2H,m), 
7.49-7.55 (2H,m), 9.79 (lH,br s) 


56 


iPr h 


1518, 1452, 1293, 1102, 756 cm' 1 ; NMR2(300 MHz): 1.27 
(6H,t,J=6.7), 1.72-1.84 (2H,m), 2.00-2.30 (3H,m), 2.96-3.18 
(3H,m) 3.92 (lH,dd,J=5.0,9.1), 7.09-7.30 (3H,m), 8.08 (1H, 
ddj« 1.5,8.2), 9.99 (lH,brs) 


57 


H 

Br lPT N Y° 


M<Z(m/7 > \"7f>R(M' r \' TRfTipatV39Sfi 9949 9869 1671 1593 

1519, 1508, 1419, 775, 681, 668 cm' 1 ; NMR2 (300 MHz): 
1.66-1.82 (2H,m), 1.97-2.28 (3H,m), 2.93-3.13 (2H,m), 3.85 
(lH,dd,J=4.9,9.1), 7.14-7.24 (2H,m), 7.51-7.56 (lH,m), 
7.83-7.87 (lH,m), 9.80 (lH,br s) 


58 




1523, 1455, 1255, 1101,753 cm -1 ; NMR2(300MHz): 1.64- 
1.85 (2H,m), 1.90-2.30 (3H,m), 2.98-3.15 (2H,m), 3.90 (1H, 
dd,J=4.9,9.1), 6.98-7.18 (3H,m), 8.36-8.46 (lH,m), 10.07 
(lH,br s) 


59 


OTRS 

0-N T 0 


MS<WzV320fM + V TR(neatV3293 2930 1681 1595 1522 
1454, 1261, 1110, 916, 841 cm" 1 ; NMR2(300 MHz): 0.29 
(6H,s), 1.04(9H,s), 1.66-1.84(2H,m), 1.96-2.12(2H,m), 2.15- 
2.30 (lH,m), 2.93-3.10 (2H,m), 3.83-3.92 (lH,dd,J=5.2,9.1), 
6.78-6.99 (lH,m), 8.44-8.52 (1H, m), 10.13 (lH,br s) 


60 


H 2 N H 


1456, 1303, 1198, 1157, 986, 749 cm" 1 ; NMR2(300 MHz): 
1.70-1.88 (2H,m), 1.98-2.32 (3H,m), 2.95-3.16 (2H,m), 
3.84-4.06 (3H,m), 6.74-6.85 (2H,m), 6.99-7.08 (lH,m), 
7.18-7.30 (2Hjn), 9.60 (lH,br s) 


61 


H 

01 AlH 


MSfm/zV. 252(M +, > : IRfneat") : 3295 2929 1638 1518 1438 
1296, 1127, 1051, 868, 750 cm' 1 ; NMR2(300 MHz): 
1.32-1.64 (4H,m), 1.72-1.87 (lH,m), 1.94-2.06 (lH,m), 
2.18-2.30 (lH,m), 2.61-2.75 (lH,m), 2.97-3.08 (lH,m), 
3.20-3.33 (lH,m), 4.53 (2H,d,J=6.0), 7.18-7.40 (4H,m) 


62 


ft /I a 

Me,, 

OA 0 

Me^ H 


MS(m/z) : 218(M + ) ; IR(neat) : 3266, 2967, 2869, 1666, 1501, 
1100, 911, 769, 731cm" 1 ; NMR2(300 MHz): 1.73-1.92 
(2H,m), 1.99-2.32 (9H,m), 2.97-3.16 (2H,m), 3.92 (lH,dd, 
J=4.9,9.3), 7.07 (3H,s), 9.18 (lH,br s), 


63 


CI 

Q-iLo 


MS fm/7l 259flVf + V TRfltRrV'3429 3329 3249 3075 2956 

XVxkJ \xxxfJuj £*Us\iyx J y xx\.yx\.xJl J • J'-X 7 — ' ~J ? ^ £*vj^ Ju / J 9 Z*.7«sv/ 9 

2871, 1685, 1565, 1489, 1428, 1101, 919, 826, 777 cm' 1 I 
NMR2(300 MHz): 1.72-1.96 (2H,m), 2.09-2.44 (3H,m), 
3.32-3.15 (2H,m), 3.94 (lH,dd,J=5.3,8.6), 7.13 (lH,t,J=7.3), 
7.35 (2H,d,J=7.4), 9.55 (lH,br s) 


64 


NC H 

0-% 0 H 


FP : 216 



51 



WO 02/18335 PCT/JP01/07321 



65 


NC H 

Me v-J 


FP : 230 


66 


/?P_H 


FP : 234 


67 


NC H 

ifr N Y° 


FP : 250 


68 


NC H 


FP : 222 


69 


^ H 
W~ Y° 


FP : 242 


70 


Ql H 


FP : 226 


71 


Me h 

*%°„ 


FP : 195 




N^N 0 
NC Q1H 




72 


FP : 220 




F 3 Q H 




73 


FN : 258 


74a 




Mo (m/z) :234(M ), lK(Kr>r)::JJzo, aUoU, 2y/j, zyo3, looy, 
1543, 1430,774cm" 1 ; NMR2(300 MHz): 1 ,60-76(2H,m), 
1.84-2.00(2H,m), 2.04-2.20 (lH,m), 2.8l-3.02(2H,m), 3.69- 
3.72(lH s m), 3.83(3H,s),4.42(2H,d,J=6.0), 6.84-6.92(2H,m), 
7.21-7.27(2H,m) 


74b 


W~ Y° 

hn5 A^H 


A/r^/m/^ • ooonvr^ • tracts • 3917 9Q6Q i^sr iss7 i 

1529, 1415, 1092, 750cm' 1 ; NMR2(300 MHz): 1.72-2.00 
(4H,m), 2.06-2.3 l(2H,m), 3.02-3.18(2H,m), 3.95(lH,dd, J= 
9.3,5.1), 6.54(lH,brs), 7.16-7.22(3H,m), 7.93-7.98(lH,m), 
8.34 (lH,brs) 
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74c 


r\ H 
Cnh^nh 


A/rc/m/^ • ooQ/"^y^ r ^ • Tpnfpr\ • 3991 9CK*\ is^O i 
JVLo^ni/Zj . zzy^jvi ^ » iiv^ivx5rj . jzzi, z^jj, ioji, ijju, 

1500, 1442, 1343, 1105, 899, 788, 727cm" 1 ; NMR2(300 

MHz): 1.69-2.00(4H,m), 1 .99-2.30(2H,m), 3.02-3.19(2H, 

m), 3.90(lH,m), 6.60(lH,s), 7.14-7.24(3H,m), 7.91-7.99 

(lHjn), 9.05(lH,s) 


74d 


Me h 

ox, 


MS(m/z) : 210(M + ) ; IR(neat) : 3315, 2926, 2855, 1660, 
1520, 1447, 1407, 1346, 1109, 1257, 923cm -1 ; NMR2(300 
MHz): 0.81-0.98(3H,m), 0.98-2.27(13H,m), 2.83-3.18 (1H, 
m), 3.29-3.53(2H,m), 3.68-3.78(lH,m) 


74e 


CI H 
MeO ^ 


Mo(m/z).z->4(M ), JLK(neat). looj, iDyu, idzu, i4Dy, louo, 
1169, 1027cnT ; NMR2(300 MHz): 1.75-1.82 (2H,m), 2.00- 
2.25(3H,m), 2.95-3. 18(2H,m), 3.81(3H,s), 3.91(lH,dd,J= 
8.4,4.5), 6.58(lH,d,J=9.3), 7.22 (lH,d, J=9.3), 8.18(lH,s), 
10.45(lH,s) 


74f 


Me 

Q-R T o 

TBSO 


MS(m/z) : 334(M T ) ; IR(KBr) : 3308, 2955, 2930, 2859, 
1681, 1585, 1503, 1469, 1293, lUoU, y/3, oJo, /oZcm , 
NMR2(300 MHz): 0.21(6H,d,J=8.7), 0.99(9H,m), 1.71-1.88 
(4H,m), 2.20(3H,s), 2.98-3. 13(2H,m), 3.89 (lH,dd,J=9.3, 
5.3), 6.69(lH,d,J=7.8), 6.82(lH,d,J=7.5), 7.00(lH,t,J=8.0), 
9.18(lH,s) 


74g 


Me h 
TBSO^^ QMH 


MS(m/z) : 334(M T ) ; K(KBr) : 3275, 2956, 2932, 2859, 
1679, 1523, 1290, 1254, 1218, 1163, 1010, 969, 859, 840, 
78 1cm' 1 ; NMR2(300 MHz): 0. 17(6H,s), 0.99(9H,s), 
1.70-1.88 (4H,m), 2.21(3H,s), 2.96-3. 14(2H,m), 3.89 
(lH,dd,J=9.0,5.0), 6.66(lH,s), 6.67(lH,d,J=8.1), 7.82 
(lH,d,J=8.1), 9.61(lH,s) 


74h 


CI H 


MS(m/z) : 239(M ); IR(neat).3419, 1635, 1541, 1418, 1306, 
1045cm" 1 ; NMR (300 MHz, CD 3 OD): 1.66-1.74 (2H,m), 
1.94-2.17(4H,m), 2.42-2.54 (lH,m), 3.22-3.40 (2H,m), 4.42 
(lH,brt,J=6.9), 6.72 (lH,dd,J=8.4,1.5), 6.88 (lH,brs), 7.29 
(lH,d,J=8.4) 


74i 


CI H 
TBSO UJ 


MS(m/z):354(M ), IR(neat) : 2929, 1584, 1508, 1458, 1422, 
1297cm" 1 ; NMR2(300MHz):0.22(6H,s),0.97(9H,s), 1.74- 
1.82(2H,m), 2.00-2.30(3H,m), 2.98-3.17(2H,m),3.90(lH,dd, 
J=6.3,5.0), 6.51(lH,dd,J=8.4,2.7), 7.18(lH,d,J=8.4), 8.10 
(lH,d,J=2.7), 10.38(lH,brs) 


74j 


CI H 

HO^^ (2|MH 


MS(m/z) . 240(M ) , IK(KUr) . 51 Jo, 2y66, 16Sy, ljzy, 
1458, 1434, 1364, 1282, 1212, 1103, 1039, 877, 846cm" 1 ; 
NMR2(300 MHz): 1 .63-2.22(5H,m), 2.95-3.20(lH,m), 3.87 
(lH,dd,J=9.4,5.0), 6.67(lH,dd,J= 8.8,2.6), 2.50 (lH,d,J=2.6), 
8.03(lH,d,J=8.8) 


74k 


Un 


TVyfC/VnAA • 9*ir\yr +, \ • TRnCRr* " 39^£ 9Q£Q M\f\^ 1 S^O 

Nlo(TWZ) . ZjUjvi ) j Juv^jvDrj . d^do 9 zyoy 9 iooj, uju, 
1361, 1258, 799, 725cm" 1 ; NMR2(300 MHz): 1.81 (2H,tt, 
J=6.3,6.3), 2.01-2.09(2H,m), 2.17-2.31(lH,m), 3.15(2H,t,J= 
6.6), 4.01(lH,dd,J=9.3,4.5), 7.20-7.34 (2H,m), 7.68(lH,brd, 
J=8.4) 


75 


OQuo 


MS(m/z) : 230(M + ) ; IR(neat) : 3296, 2941, 1643, 1454, 1417, 
1225, 73 1, 926cm" 1 ; NMR2(300 MHz): 1.58-1.92 (3H,m), 
2.07-2.25 (lH,m), 2.76-2.96 (3H,m), 3.06-3.27(2H,m), 3.96- 
4.05(lH,m), 4.64(lH,d,J=4.9), 4.76(lH,s), 7.07-7.25(4H,m) 
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76 


a h 


M^/WTVO^RfN/TV TRrfrieatV3966 3086 277Q 1667 1572 \ 

1444, 1205, 1140, 1050, 837, 799, 755 cm" 1 ; NMR2(300 
MHz): 1.91-2.09 (3H,m), 2.28-2.46 (lH,m), 2.72-3.18 (1H, 
m), 3.25-3.45 (2H,m), 4.40-4.59 (2H,m), 4.62-4.73 (lH,m), 
7.12-7.38 (3H,m), 8.35-8.55 (lH,m), 11.53 (lH.br s) 


80 


HjNCOh 


FN : 232 


81 


EtO h 


FP : 235 


82 


EtOX h 

fT N Y° 


FP : 263 


83 


NC H 


FP : 202 


84 


NC 


FP : 203 


85. 


ON u 

U 25J H 


MS(m/z) : 221(JVT) ; IR(KBr) : 3372, 2958, 2869, 1618, 

1^71 1C10 1 A 1 A lOiCC lO'VX 1 1 ^A inQO 74^ rm"^ * 
IjIZ, 1410, IDDD 9 1ZOD, 1Z33, lU;)o 5 I^d cm , 

NMR2(300 MHz): 1.41-1.57(lH,m), 1.64-2.01 (3H,m), 2.96 
(2H,t,J=6.8), 3.11-3.34(2H,m), 3.45 (lH,quint,J=6.2), 6.59 
(lH,t,J=7.7), 6.82(lH,d,J=8.5), 7.36(lH,t,J=8.2), 8.12(lH,d, 
J=8.5), 8.24(lH,s) 


89a 


iPr h 


Mo(ni/z).2io(M ), iK\neat). ddo% zyoi, zo/i, io/j, iouj, 
1509, 1450, 1202, 1134, 1039, 747 cm" 1 ; NMR2(300MHz): 
1.22-1.32 (6H 5 m), 1.44-1.56 (lH,m), 1.67-2.00 (4H,m), 
2.85-3.03 (4H,m), 3.17-3.24 (lH,m), 3.40-3.51 (lH,m), 
6.59-6.76 (2H,m), 7.06-7.17 (2H,m) 


89b 

• 


PI H 

Cj n i 


1460, 1322, 1247, 1033, 743cm" 1 ; NMR2(300 MHz): 
1.39rl.98(4H,m), 2.83-3 .04(2H,m), 3.30-3.42 (lH,m), 3.60- 
3.71 (lH,m), 4.67(lH,s), 6.57(lH,t,J=7.6), 6.63(lH,d,J=7.0), 
7.08(lH,a=7.0), 7.19(lH,dJ=7.6) 


89c 


|i/|p LI 


MS(m/z) : 190(M T ) ; IR(KBr) : IR(KBr) : 3348, 2959, 2871, 

i^K 1/tOI 131Q 19£H HA&f+m~* • MA/TP 0 C\C\C\ A/THV V 
10UD, IjIZ), 14U1, lDiy 9 1ZOU, /^OCIil > ^OUU ivixix/. 

1.47-1.56(lH,m), 1.69-1.86(2H,m), 1.90-2.01 (lH,m), 2.16 
(3H,s), 2.95(2H,t,J=6.3), 3.04 (lH,dd,J=15.0,8.3), 3.23(1H, 
dd,J= 12.0,4.7), 3.42-3.49 (lH,m), 6.60(lH,d,J=8.1), 6.64 
C1H,U=7.5), 7.04(lH,d,J=9.9), 7.10(1H,U=7.7) 


89d 


MeO ^ 


MS(m/z) : 240(M ) IR(neat) : 1637, 1606, 1509, 1458, 
1421, 1213, 1026cm" 1 ; NMR2 (300 MHz): 1.40-1 .55(1H, 
m),1.64-2.25(4H,m),2.93-3.22(4H,m),3.38-3.50(lH,m), 
3.76 (3H,s), 4.71(lH,s), 6.15-6.23(2H,m), 7.12 (lH,d,J=8.4) 
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89e 


Mp 

OH^h 


MSfm/z^ ' 206flVI + ) ; IRfKBr) : 3277 2969 2871 1659. 
1542, 1471, 1301cm* 1 ; NMR2 (300 MHz): 1.42-1.75 (2H, 
m), 1.77-1.86(2H,m), 2.07-2.23(2H,m), 2.28(3H,s), 3.01- 
3.18 (2H,m), 4.00(lH,dd,J=4.8,9.6), 6.73 (lH,dd,J=7.5,0.6), 
6.90 (lH,d,J=8.1), 7.03(lH,t,J=7.8) 


89f 


Me h 


MS(m/z):220(M + ); IR(neat) : 2927, 1588, 1523, 1469, 1254, 
1141cm- 1 ; NMR2 (300 MHz): 1 .45-2.05(4H,m), 2.06(3H,s), 
2.95-3 ,60(5H,m), 5.31(lH,s), 6.20 (lH,d,J=8.1), 6.25(lH,d, 
J=7.2), 6.92(lH,dd,J=8. 1,7.2) 


89g 


HO^ (JIH 


MS(m/z) : 226(M + ) ; IR(KBr) : 3310, 2961, 1495, 1388, 
1273, 1212, 1026, 906, 843, 798cm' 1 ; NMR1 (300 MHz): 
1.23-1.80(5H,m), 2.62-2.99(4H,m), 4.51(lH,s), 6.54 (2H,s), 

6.65(lH,s) 


90a 


QHh 


MS(m/z) : 192(M + ) ; IR(KBr) : 3356, 3225, 2954, 1641, 
1586, 1532, 1452, 1383, 1282, 1103,757 cm' 1 ; NMR2(300 
MHz): 1.62-31 (5H,m), 2.97-3.14 (2H,m), 3.67 (lH,s), 3.84 
(lH,m), 6.83 (lH,t,J=7.7), 6.94-7.12 (3H,m), 9.98 (lH,s) 


90b 


CI H 


Mo(m/Z) . JZ4(M ) , lK(tsjiT) . Jji,/H, ZylL, 1 /U4, 10/1, 

1593,1523,1407,1288,1180,762cm' 1 ; NMR2(300 MHz): 
1.48(9H,s), 1.90-1.98(2H,m), 2.10-2.52(2H,m), 3.40-3.60 
(2H,m), 4.30-4.55(2H,m), 7.01-7 .07(lH,m), 7.23-7.30(lH, 
m), 7.36(lH,brd,J=8.1), 8.40 (lH,brd,J=8.1), 9.22(lH,brs) 


90c 


CI Me 


MS(m/z) : 238(M + ) ; IR(neat) : 3417, 1682, 1487, 1442, 
1205cm' 1 ; NMR2(300 MHz): 1.68-2.05(4H,m),3.30(3H,s), 
3.32-3.44(2H,m), 3.96, 4.31(lH,brs), 7.31-7.58 (4H,m) 


90d 


OH i^NH 


MS(m/z) : 220(M T ) ; IR(KBr) : 3249, 2918, 1629, 1594, 
1459, 1286, 1238, 1183, 1025, 841, 758cm" 1 ; NMR2(300 
MHz): 2.77-2.85(4H,m), 3.56-3.65(4H,m), 3.71(2H,s), 6.79 
(lH,t,J=7.4), 6.95(2H,t,J=8.2), 7.15(lH,tJ=7.9), 9.74(lH,s) 


40 






FP : 456 


41 


BocNH'^4r v |^|- 0 i^ 


MS(m/z) : 426(M T ) ; IR(neat) : 3336, 2926, 1702, 
1586, 1506, 1367, 1161, 1042, 942, 847, 778, 692 
cm" 1 ; NMR2 (300 MHz): 1.37-1.85(6H,m), 1.43 
(9H,s), 1.92-2.02(2H, m), 3.18(2H,s), 3.50(2H,s), 
3.78(lH,m), 4.15(lH,m), 6.80-6.85(lH,m), 6.91- 
7.10 (4H,m), 7.22-7.27 (3H,m) 


42 


• 

BocNH^4l"Y 

i 


Br 


MS(m/z) : 462(M T ) ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300 MHz): 1.43(9H,s), 1.45-2.18 (8H,m), 
3.23(2H,s), 3.80 (lH,m), 3.81(2H,s), 4.32(lH,m), 
7.29-7.36 (lH,m), 7.43 (lH,dd,J=9.3, 2.7), 7.71 
(lH,d,J=8.5), 7.82 (lH,d,J=8.5), 8.32 (lH,dd,J= 
9.3,5.2) 
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i 

* 



43 


BocNH'^N'^|Q^ CI 

x» CI 


MS (m/z) : 384 (MT) ; IR(KBr) : 3344, 2955, 1682, 

IH/J 9 HO", iUH-J CHI y iNivir\.Z ^JUu iVIXlZ^. 

1.44 (9H,s), 1.45-1.60 (2H,m), 1.65-1.80 (2H,m), 
1.80-1.87(2H,m), 1.99-2.03(2H,m),3.19(2H, brs), 

r\ rn/OtT L-«\ O OA/1 TT A Of/1 TT *7 Ol 

3.50(2H,brs), 3.80(lH,brs), 4.55(1x1, brs), 7.21- 
7.25(1H, m), 7.38 (lH,d,J=8.4), 7.50 C1H, brs) 


44 


BocNH'^^isi.Bn 


FP : 317 


45 


BocNH'X^Kjh 


Sal : HC1 
FP : 227 


46 


BocNH'^N'^Q^ 


FP : 385 


77 




MS(m/z) : 326QST) ; IR(KBr) : 2929, 1583, 1502, 

1443, 1zj4, 1ZUU, IUoj, oDU, /o4Cm , JNMKZ 

(300 MHz): 1.20-1.87(8H,m), 1.88-2.04(2H,m), 
2.96(lH,sep, J=5.6), 3.17(2H, s), 3.53(2H,s), 6.81 
(1H, dd,J=8.0,1.4), 6.98-7.10 (3H,m), 7.22-7.27 
(4H,m) 


78 




MS(m/z) : 362(M T ) ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm- 1 ; 
NMR2(300 MHz): l.Zo-l.ol (oxi, m), 2.0U-Z.19 
(2Haii), 2.99 (1H, sep, J=5.5), 3.22 (2H,s), 3.83 
(2H,s), 7.33 (1H, dt,J=8.0,2.5), 7.44 (lH,dd,J= 
9.3, 2.5), 7.51 (lH,t,J=7.1), 7.72 (lH,d,J=8.5), 
7.86 (lH,d, J=8.5), 8.32 (lH,ddJ=9.6,5.8) 


79 


H 2 N-^4l^|Q^ CI 


MS (m/z) : 284 (M") ; ER (neat) : 2930, 1561, 1469, 
1 340, 1 1 29, 1 030 cm , NMK.2(300 MHz) : 1 .4 1 - 
1.50 (2H,m), 1.56-1.63 (2H,m), 1.66-1.74(2H,m), 
1.95-1.99 (2H,m), 2.91-3.02 (lH,m), 3.14-3.16 
(2H,m), 3.50 (2H,s), 7,19-7.23 (lH,m), 7.37 (1H, 

d,J-0.1), /.JU-/.D1 (IHjIII) 


86a 


H ^xa F 

■ 


Sal : 2HC1 
FP : 285 


86b 




FP : 356 


87 




* 

FP : 404 


88 




FP : 429 
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Ex 


A-X-B- 


Dat 


1 


0 2 N H 


Mo(m/z). j4j(M iK(neat)o.3Z/, zyjo, loyo, iouy, iouu, 
1433, 1339, 1277, 753, 665 cm" 1 ; NMR2(300 MHz): 1.52- 
2.34(12H,m), 3.23-3.40(3H,m), 3.54-3.63(lH,m), 3.68(2H, 
s), 4.01-4. 16(lH,m), 4.37-4.45(lH,m), 4.65(lH,ddJ=2.7, 
8.2), 7.13-7.30(2H,m), 7.42-7.48 (1H, m), 7.56-7.68 (2H,m), 
7.72-7.86 (3H,m), 8.17-8.24 (1H, m), 8.80-8.85 (lH,m), 
11.13 (lH,br s) ; \a 1 20 D : -12.2°(c=0.25,CHCl 3 ) 


2 


BnNH.,,0 


MS(m/z):514(M ); IR(neat).3318, 2954, 1664, 1632, 1612, 
1528, 1216, 871, 808, 755 cm" 1 ; NMR2(300 MHz): 1.43- 
1.58 (2H,m), 1.66-2.20 (9H,m), 2.37-2.48 (lH,m), 3.16-3.38 
(4H,m), 3.66 (2H,s), 3.94-4.22 (2H,m), 3.94-4.22 (2H,m), 
4.38- 4.47 (3H,m), 7.18-7.34 (5H,m), 7.40-7.62 (3H,m), 
7.71-7.83 (3H,m) ; f al 20 D : -40.3°(c=0.65,CHCl 3 ) 


3 


PhNH^O 

6r 


MS(m/z):500(M T ); IR(neat): 3304, 2952, 1686, 1601, 1536, 
1444, 1250, 1141, 754, 665 cm ; NMR2(300 MHz): 1.59- 
1.72 (2H,m), 1.73-2.23 (9H,m), 2.53-2.64 (lH,m), 3.12-3.24 
(lH,m), 3.25-3.40 (3H.ni), 3.73 (2H,s), 4.02-4.19 (lH,m), 
4.24-4.36 (lH,m), 4.56-4.65 (lH,m), 7.02-7.09 (lH,m), 
7.21-7.34 (3H,m), 7.40-7.65 (4H,m), 7.72-7.83 (3H,m), 9.87 
(lH,br s) ; r al 20 D : -70.3°(c=0.15,CHCl 3 ) 


6 


9r H 


MS(m/z):578(M T ); lR(neat): 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (llH,m), 2.42-2.50(lH,m), 3.24-3.34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.91-6.99(lH,m), 7.19-7.33 (2H,m), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34 (lH,m), 9.25 (1H, 
br s) ; \a 1 20 D : -40.5°(c=0.24,CHCl 3 ) 


7 


CI h 


MS(m/z):534(M T ); IR(neat): 3368, 2953, 1692, 1593, 1530, 
1441, 1341, 1248, 1216, 871, 754 cm" 1 ; NMR2 (300 MHz): 

1 48-2 1 6f1 ITT ml 1 46-9 WITT ml 3 20-3 31C3H m\ 3 36- 

3.45 (lH,m), 3.68 (2H,s), 4.02-4.17 (lH,m), 4.21-4.32 (1H, 
m), 4.63-4.68 (lH,m), 6.97-7.07 (lH,m), 7.20-7.29 (2H,m), 
7.31-7.36(lH,m), 7.40-7.47 (lH,m), 7.55-7.62 (lH,m), 7.71- 
7.83 (3H,m), 8.31-8.37 (lH,m), 9.49 (lH,br s) ; [ a] 20 D : 
-52.6°(c=0.28,CHCl 3 ) 


8 


MeO h 


MS(m/z):530(M T ); IR(neat): 3383, 2954, 1681, 1632, 1601, 
1529, 1341, 1252, 1217, 871, 754 cm" 1 ; NMR2 (300 MHz): 
1.49-2. 17(1 lH,m), 2.41-2.50(lH,m), 3.23-3.34(3H,m), 3.38- 
3.47(lH,m), 3.68(2H,s), 3.84(3H,s), 4.04-4.26 (2H,m), 4.52- 
4.59 (lH,m), 6.83-7.06 (3H,m), 7.19-7.30 (lH,m), 7.40-7.48 
(lH,m), 7.54-7.62 (lH,m), 7.72-7.82 (3H,m), 8.31-8.36 (1H, 
m), 9.25 (lH,br s) ; \a 1 20 D : -52.2°(c=0.23,CHCl 3 ) 
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9 


H 


MS(m/z) : 548(M T ) ; IR(neat) : 3263, 2948, 1660, 1642, 1624, 
1547 1537 1354 1216 1040. 866 756 cm" 1 : NMR2C300 
MHz): 1.43-1.58 (2H,m), 1.66-2.14 (9H,m), 2.36-2.47 (1H, 
m), 3.15-3.38 (4H,m), 3.67 (2H,s), 3.95-4.22 (2H,m), 4.42- 
4.56 (3H,m), 7.12-7.35 (4H,m), 7.39-7.48 (lH,m), 7.54-7.84 
C5H,m) ; r a 1 20 d : -40.2°(c=0.14,CHCl 3 ) 


11 


Br H 


MS(m/z):578(M T ); IR(neat) : 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm* 1 ; NMR2(300 MHz): 1.48- 
2 1 5 (\ 1H ml 2 42-2 50C1H m) 3 24-3 34C3H m) 3 41-3 50 

(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.91-6.99 (lH,m), 7.19-7.33(2H,m), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34 (lH,m), 9.25 (1H, 
br s) ; \a l^o : +48.3°(c=0. 19,CHC1 3 ) 


12 


1 k ft 

Ifi Y 


MS(m/z):568(M T ); IR(neat) : 3385, 2954, 1693, 1529, 1320, 
1170, 1115, 871, 758 cm" 1 ; NMR2(300 MHz): 1.48-2.16 

(\ 1TT rri\ 9 49-9 SO MH mi "3 90-^ 32 HH rri\ 3 36-3 45 

(lH,m), 3.67 (2H,s), 4.02-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.63-4.70 (lH,m), 7.17-7.29 (2H,m), 7.41-7.61 (4H,m), 
7.72-7.83 (3H,m), 8.19 (lH,d,J=8.0), 9.20 (lH,br s) ; 
ro!l 20 D : -32.5°(c=0.11,CHCl 3 ) 


13 




MS(m/z):578(M T ); IR(neat) : 3267, 2952, 1690, 1630, 1531, 

T*QR 194.0 1916 1073 R96 7S6 rm" 1 • "NFMT?9nOO MHVY 

1.48-2.26 (HH,m), 2.55-2.65 (lH,m), 3.10-3.36(4H,m), 3.67 
(2H,s), 3.88-4.24 (2H,m), 4.56-4.62 (lH,m), 7.19-7.48 (6H, 
m), 7.55-7.60 (lH,m), 7.72-7.82 (3H,m), 10.11 (lH,br s) ; 
TQ!1 20 d : -58.1°(c=0.12,CHCl 3 ) 


14 




MS(m/z):542(M T ); IR(neat) : 3356, 2960, 1685, 1630, 1611, 
1587, 1530, 1342, 1249, 870, 756 cm" 1 ; NMR2 (300 MHz): 

116 1 77rf6W m"; 1 SO 9 90H 1H m\ 9 Sfi-9 6H HVf mt 
l.lo-i.z/^Oxi,inj, i.ju-z.zu^i 1x1,111/, aju'^.o/ ^in,ui/, 

3.04- 3.37 (5H,m), 3.67 (2H,s), 4.043-4.28 (2H,m), 4.68 
(lH,d,J=7.4), 7.07-7.28 (4H,m), 7.44 (1H, dd,J=2.5,9.9), 
7.58 ( lH,d,J=8.5), 7.72-7.91 (4H,m), 9.50 (lH,br s) ; 
ra"J 20 D : -68.6°(c=0.09,CHCl 3 ) 


15 


H 


MS(m/z):578(M T ); IR(neat) : 3264, 2952, 1690, 1627, 1611, 
1591, 1530, 1478, 1420, 1249, 870, 756 cm" 1 ; NMR2(300 

MTT7V 1 fi9-7 9? H 1TT ml 9 68 Hflfnil ^1fl-^99?1H 

m), 3.26-3.40 (3H,m), 3.74 (2H,s), 4.00-4.18 (lH,m), 4.25- 
4.44 (lH,m), 4.56-4.62 (lH,m), 7.10-7.30 (3H,m), 7.39-7.48 
(2H.m), 7.58-7.65(lH,m), 7.72-7.86(4H,m), 10.13(lH,brs) ; 
rQtr°D : -78.0°(c=0.18,CHCl 3 ) 


16 


f H . 


MS(m/z):518(M0; IR(neat) : 3379, 2955, 1691, 1616, 1527, 
1456, 1342, 1216, 871, 757 cm" 1 ; NMR2(300 MHz): 1.47- 

1 ftO (IVl trA 1 71-9 90 (QU m\ 9 S9-9 ft) (\VlrrC\ 1 14.-3 40 

(4H,m), 3.68 (2H,s), 4.02-4.27 (2H,m), 4.61-4.68 (lH,m), 
6.86-7.14 (3H,m), 7.20-7.30 (lH,m), 7.40-7.47(lH,m), 7.55- 
7.62 (lH,m), 7.71-7.84 (3H,m), 8.24-8.32 (lH,m), 9.79 (1H, 
br s) ; \a l 20 n : -80.8°(c=0.22,CHCl 3 ) 


17 


OTBS 


MS(m/z):630(M T ); IR(neat) : 3379, 2953, 1636, 1597, 1521, 
1454, 1340, 1253, 913, 840, 754 cm" 1 ; NMR2 (300 MHz): 
0.30(6H.sl 1.02(9H,s). 1.42-1.58 (2H,m), 1.66-2.18 (9H,m), 
2.28-2.42 (lH^n), 3.08-3.46 (4H,m), 3.68 (2H,s), 3.96-4.22 
(2H,m), 4.43-4.52 (lH,m), 6.78-6.86 (lH,m), 6.88-6.98 (2H, 
m), 7.18-7.30 (lH,m), 7.38-7.47 (lH,m), 7.53-7.62 (lH,m), 
7.70-7.84 (3H.m). 8.34-8.44 (lH,m), 8.93 (lH,brs) 
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18 




MS(m/z):515(M T ); IR(neat) : 3350, 2955, 1677, 1628, 1612, 
1533, 1511, 1480, 1217, 1140,754 cm' 1 ; NMR2(300 MHz): 

1 4R-9 9SniHm^ 1 50-2 5RMH ml 3 1 6-3 40f4H m\ 3 67 

(2H,s), 3.90-4. 10(lH,m), 4.18-4.26(lH,m), 4.56-4.65(lH, 
m), 6.71-6.80 (2H,m), 6.96-7.03 (lH,m), 7.20-7.30 (lH,m), 
7.36-7.48 (2H,m), 7.54-7.62 (lH,m), 7.71-7.82 (3H,m), 9.11 
(lH,br s) ; \a 1 20 D : -114°(c=0.04,CHCl 3 ) 


22 




MS(m/z):562(M T ); IR(neat) : 3346, 2942, 1663, 1629, 1528, 
1246, 1140, 1050, 909, 732 cm' 1 ; NMR2(300 MHz): 1.75- 

1 89M1Wm1 OftH-O IVWm^ 9 9fL0^ HHm^ 9 ^fw? 00 

(lH,m), 3.23 (2H,br s), 3.42-3.54 (1H, m), 3.66 (2H,s), 3.96- 
4.12(lH,m), 3.96-4. 12(lH,m), 4.32-4.63(3H,m), 4.84(lH,s), 
6.78-6.90(lH,m),7.12-7.36(5H,m),7.38-7.47(lH,m),7.53-7. 
62 (lH,m),7.70-7.84(3H,m) ; r a Id: -52.7°(c=0.21,CHCl 3 ) 


27 




MS (m/z) : 568 (M T ) ; IR (KBr) : 3373, 2952, 1612, 1512, 
1342 cm" 1 ; NMR2(300 MHz): 1.59 (4H,brs), 1.74- 1.80 
(2H,m), 1.85-1.95 (2H,m), 2.02-2.13 (3H,m), 2.59(1H, bnld, 

4.04-4.17 (lH,m), 4.29 (lH,brd,J=7.2), 4.68 (1H, d,J=7.5), 
7.14 (lH,dd,J=7.5,8.4), 7.20-7.29(lH,m), 7.34 (2H,d,J=7.8), 
7.44 (lH,dd,J=2.4,9.9), 7.60 (lH,brd,J=8.1), 7.74-7.82 (3H, 
m), 9.33 (lH,brs) ; f af 0 n : -94.2°(c=0.01,CHCl 3 ) 


31 


H 


IR(KBr) : 3412, 2927, 2851, 1734, 1615, 1527, 1479, 1458, 
1374, 1341, 1300, 1222, 1140, 1107, 1047, 975, 872, 807, 
741 cm" 1 ; NMR2(300 MHz): 7.58-1.70 (2H, m), 1.70-1.84 

(2H,m),1.86-1.95(2H,m),2.00-2.18(4H,m),2.86-3.06(3H,m), 

a an /our Ur> a in /omr Ur* e^ a A3 /ow H t-i^ ^ A kn 
j.ju (Zti 9 ut S) 9 j./Z (Zxi,or S) 9 h.Uj (Zxl,a 5 J~ lD.L) 9 *tOv \ixi, 

br s), 6.91 (lH,s), 7.10 (lH,t, J=7.4), 7.18 (1H,U=8.0), 7.24 
(lH,m), 7.36(lH,d,J=8.0), 7.43(lH,dd,J=2.2,9.9), 7.60(2H,t, 
J=6.7), 7.72-7.81 (3H, m), 8.40-8.75 (lH,br s) ; HR-MS 
(m/z)511.53(M + ) 


34 


EtO H 


Sal: Fu 

FP: 545 ; NMR1: 1.39 (3H, t, J = 6.9 Hz), 7.69 (1H, dd, J 
= 10.3, 2.5 Hz), 8.18 (1H, d, / = 7.8 Hz) 


35 


NC H 

fiT N T° 
Me O 4 


Sal: Fu 

FP: 540 ; NMR1: 2.36 (3H, s), 3.78 (2H, s), 4.41 (1H, dd, 
7=8.3, 3.4 Hz) 


36 


NC H 


FP: 532 ; EA: Cal (C29H30N5O2FS) C, 65.52; H, 5.69; N, 
13.17; F, 3.57; S, 6.03. Fnd: C, 65.24; H, 5.71; N, 13.00; F, 
3.42; S, 5.96 


37 


H 


Sal: Fu 

FP: 552 ; NMR1: 3.81 (2H, s), 4.54 (1H, dd, J= 7.0,4.2Hz), 
8.90 (1H, d,J- 4.0 Hz) 


38 


PI H 


Sal: Fu 

FP: 536 ; NMR1: 3.82 (2H, s), 4.51 (1H, dd, J= 7.6, 3.2 Hz), 
8.35 (1H, d, J = 7.6 Hz) 
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39 


Me H 


Sal: Fu 

FP: 505 ; NMR1: 3.63 (3H, s), 3.79 (2H, s), 4.35-4.40 (1H, 
m) 


40 


F 3? H 


FP: 570 ; NMR1 : 3.69 (2H, s), 4.48 (IH, t, J= 5.4 Hz), 8.88 
(IH, s) 


41 




FP: 527 ; NMR2: 3.65 (2H, s), 4.76 (IH, dd, J= 8.3, 2.9 Hz), 
8.21 (lH,d, J =8.3 Hz) 


42 


ff~ \ ti ~ 

V-/ Y° 
HI© Ag- 


MS(m/z) : 539(M T ) ; IR(KBr) : 3296, 2952, 1611, 1532, 
1413, 1343, 1250, 753cm -1 ; NMR2(300 MHz): 1.49-2.19 
(llH,m), z.oy(lH,aa,J-ll.l,o.U),j.lD-o.J4(4rl,nij, o.oo 
(2H,s), 4.20-4.25(2H,m), 4.75(lH,d,J=7.2), 6.77(lH,brs), 
7.12- 7.25(3H,m), 7.42(1 H,brd,J=9.3), 7.57(lH,brd,J=8.7), 
7.72- 7.80(3H,m), 7.92(lH,brd,J=7.5), 8.24(lH,brs), 
10.3(1H, brs) ; r a Id: -25.0° (c=0.104,MeOH) 


43 


9 1 tl 

V Ar 

MeO ^ 


MS(m/z) : 551((M+ir) ; IR(neat) : 2952, 2875, 1607, 1513, 
1341, 1213, 1173cm" r ; NMR2(300MHz): 1.40-1.55(2H,m), 

1.75-2.18(10H,m), 3.U4-3.2U(oH,m), 3.oo(2H,S), 3.77(3rl,S), 

3.96-4.35(3H,m), 5.15-5.23 (lH,m), 6.12-6.20(lH,m), 6.37- 
6.40(lH,m),7.11 (lH,d,J=8.7), 7.20-7.27(lH,m). 7.42(lH,d, 
J=9.9), 7.57(lH,d,J=9.6), 7.71-7.85(3H,m) ; [ a ]\ : -20.9° 
(c=0.10,MeOH) 


44 


/-a H 


MS(m/z) : 539(M T ) ; IR(KBr) : 3314, 2951, 1683, 1612, 
1535, 1344, 1253, 1221, 1048, 871, 792, 730cm" 1 ; NMR2 
(300 MHz): 1.42-2.21(1 lH,m), 2.3o(lH,m), 3.15-J.3U(4H, 
m), 3.64(2H,s), 4.10(lH,m), 4.24 (lH,d,J=8.2), 4.67(lH,d, 
J=8.5), 6.47(lH,s), 6.97 (lH,t,J=7.3), 7.04(lH,d,J=7.6), 7.15 
(lH,s), 7.39(2H,d,J=8.5), 7.53(lH,d,J=8.8), 7.72-7.77 (3H, 
s) ; fffl d • -0.06° (c=0.063,MeOH) 


45 


OH 

. — < H 

C^ N Y 0 

0 2 N 


MS(m/z) : 561(M T ) ; IR(KBr) : 3381, 2966, 1612, 1534, 
1363,808,734cm" 1 ; NMR2(300 MHz): 2.00-2.42 (12H,m), 
3.41(lH,dd,J-lo.o,o.4;, j.d /-o./U(jrl,m;, 4.uy (2x1,8), 4.1 /- 
4.30(lH,m), 4.54-4.58(lH,m), 5.38-5.41 (lH,m), 7.19-7.38 
(3H,m), 7.47(lH,brd,J=9.3), 7.59 (lH,brd,J=8.1), 7.83-7.91 
(3H,m), 8.06(lH,brs), 10.1(lH,brs) ; [ a]^ : -46.9° 
(c=0.026,MeOH) 


46 


PI H 


MS(m/z) : 549(M T ) ; IR(KBr) : 3357, 2952, 1637, 1523, 
1341, 1226cm" 1 ; NMR2(300 MHz): 1. 60-2. 15(9H,m), 2.43- 
2.51(lH,m), 3.22-3. 30(3H,m), 3.38-3.45 (lH,m), 3.63 (2H, 

hr*\ "3 79f?H <rt 4 03 4 1 7HTT ml 4 3QHH d J=R 4^ 4 59 

(lH,dd,J=8.4,1.8), 6.56 (lH,dd,J=9.0,2.7), 6.68(lH,d,J=2.7), 
7.21-7.28(lH,m), 7.43(lH,dd,J=9.6,2.1), 7.58(lH,d,J=9.0), 
7.73-7.82 (3H,m), 7.94(lH,d,J=9.0), 9.06(lH,s) ; [ a] 20 D : 
-18.2° (c=0.022,MeOH) 



1 
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47 


\_/ N-^ 


i * 


MS(m/z) : 525(M T ) ; IR(KBr) : 3337, 2952, 1610, 1518, 
1362, 1249,738cm- 1 ; NMR2(300MHz): 1.35-1.48 (2H,m), 
1 60-2 08(11 Hnri 3 15-3 35C6H rrA 3 61C2Hs , l 3 98-4 13 

JL ,\J\J Z*.V/U ^ 1 X X XjXXXJy *J • X*J *+JmJ XjlXXJj %Jm\J X \^±X)OJ) mJlvSSJ T • X <J 

(lH,m), 4.35-4.45(2H,m), 6.26(lH,d,J=8.1), 6.55(lH,brs), 
6.79(lH,d,J=8.1), 7.04-7.10(2H,m), 7.21-7.26 (lH,m), 7.43 
(lH,brd,J=8.7), 7.55(lH,brd,J=8.4), 7.72-7.8 l(3H,m), 8.07 
(lH,brs) ; TQ!l 20 D : +5.48° (c=0.084,MeOH) 


48 




F 


MS(m/z) : 536(MT) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm -1 ; NMR2(300 

m), 3.60(2H,s), 3.90-4.20(2H,m),4.35-4.61(2H,m),6.62-6.71 
(2H,m), 6.78(lH,s), 7.20(lH,t,J=8.8), 7.38(lH.d,J=10.2), 
7.52 (lH,d,J=8.5), 7.68-7.76(3H,m) ; [ a ] 20 r> : -28.3 
(c=0.074,MeOH) 


49 




yie h 


r 


MS(m/z) : 517((M+1) T ) ; IR(neat) : 2952, 2875, 1613, 1587, 
1523, 1472, 1342, 1248, 1140cm" 1 ; NMR2(300 MHz): 1.37- 

(6H,m),3.65(2H,s), 3.95-4.24(2H,m), 4.35-4.45(lH,m), 5.05 
(lH,brs), 6.18(lH,s), 6.21(lH,s), 6.93(lH,t,J=7.8), 7.18-7.25 
(lH,m), 7.40-7.44(lH,m), 7.57(lH,d,J=9.6), 7.70-7.82(3H, 
m) ; ral^D : -45.2° (c=0.042,MeOH) 


50 


Me 


MS(m/z) : 516(M T ) ; IR(KBr) : 3447, 1702, 1653, 1544, 
1524, 1511, 1460, 1074cm" 1 ; NMR2(300 MHz): 1.52-1.97 

/"I9XJ -m\ 9 <Q 9 £9^1 TJ m\ Q 9fl Q /IQ/'ATJ m'i 3 9Q/QTJ o\ 

4.03-4. 18(2H,m), 4.42-4.50(lH,m), 4.72 (lH,d,J=7.5), 6.73 
(lH,dd,J=1.2,7.2), 6.88(lH,d, J=6.9), 7.04(lH,t,J=7.8), 7.44 
(lH,dd,J=2.4,9.9), 7.61(lH,d,J=8.4), 7.75-7.82(4H,m), 9.58 
(lH,s) ; ralD : -22.5° (c=0.10,MeOH) 


51 


C 


3H 


MS(m/z) : 501 (M T ) ; IR(KBr) : 3347, 2930, 2874, 1609, 
1522, 1342, 1250, 1141, 1052, 908, 870, 732cm' 1 ; 
NMR2(300 MHz): 1.53-1.64(2H,m), 1.77-1.88(5H,m), 

4.03-4.15(lH,m), 4.30-4.39(2H,m), 5.03(lH,s), 5.30(lH,s), 
6.55-6.63(2H,m), 7.03(lH,d,J=6.9), 7.10 (lH,t,J=7.5), 
7.21-7.28(lH,m), 7.44(lH,dd,J=10.2,1.8), 7.61(lH,d,J=8.1), 
7.74-7.82(3H,m) ; fan : -9.4° (c=0.16,MeOH) 


52 


< 

HO^ 


?' H 


r 


MS(m/z) : 550(M T ) ; IR(KBr) : 3374, 2953, 1683, 1614, 
1527, 1481, 1345, 1217, 1045, 869, 810cm" 1 ; NMR2(300 
xVjjizj. i.H /-z.io^iui^iijj, z.ju^irijSj, 3.zj^zxi 3 sj 5 o.jy 
(lH,m), 3.62(2H,s), 4.05(lH,m), 4.27(2H,d,J=8.5), 4.52 
(lH,d,J=5.9), 6.57(lH,dd,J=8.8,2.6), 6.63 (lH,d,J=2.6), 
7.17(lH,dd,J=8.8,3.6), 7.38(lH,dd,J=9.9,2.6), 1.67-7.14 
(3H,m), 8.66(lH,s) ; rain : -36.0° (c=0.090,MeOH) 


53 


6 


Me 


<• 


MS(m/z) : 548(MT) ; IR(KBr) : 3282, 2951, 1612, 1530, 
1413, 1343, 1250,752cm" 1 ; NMR2(300 MHz) : 1.50-1.63 
(2H,m), 1.80-1.95(5H,m), 2.05-2. 17(3H,m), 2.70 (lH,dd,J= 
11 4 6 0") 3 16-3 35C4H m) 3 68(3H <rt 4 19-4 25(1H m\ 

X X •~jv/»VJy) •^•AW *J»*JmJ \jTXXjXXXJy *S *\JKJ\UXX } 0 J 9 "T» A «7 r. ^ X X X^XXXJ j 

4.76(lH,d,J=7.8), 6.78-6.79(lH,m), 7.14-7.28(2H,m), 7.41- 
7.45(lH,m), 7.56-7.59(lH,m), 7.73-7.8 l(3H,m). 7.93(1H, 
dd,J=6.3,2.1),8.21(lH,brs),10.3(lH,brs) ; [0!]% : -33.3° 
fc=0.036,MeOH) 
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54 


0„N H 


MS(m/z) : 531(M T ) ; IR(KBr) : 3374, 2966, 1706, 1620, 
1573 1513 1174. 745cm ' NMR2C300 MHzV 1 40-2 12 

(12H,m), 3.22(4H,m), 3.63(2H,s), 3.63(lH,m), 4.05 (2H,d, 
J=6.1), 4.22(lH,s), 6.58(lH,t,J=7.6), 7.22(lH,m), 7.42(2H, 
m), 7.54(lH,d,J=8.5), 7.69-7.77(3H,m), 8.10 (lH,d,J=8.5), 
8.27(lH,m) ; ratio : -0.23° (c=0.078,MeOH) 


55 


tBu-O^O 

11— '1-4 ^&»^^ 


MS(m/z) : 481(M T ) ; IR(KBr) : 3410, 3335, 2954, 2877, 
1738, 1632, 1537, 1397, 1365, 1224, 1154, 869cm" 1 ; NMR2 

1.82-2.14(4H,m), 3.17-3.28(2H,m), 3.29-3.47(2H,m), 
3.96-4. 14(lH,m), 4.17-4.28(2H,m), 7.18-7.28(lH,m), 
7.39-7 ,48(lH,m), 7.54-7.62(lH,m), 7.70-7.82(lH,m) ; 
TQ!l 20 D : -31.3° (c=0.28,MeOH) 


56 


OH r^N' 


MS(m/z) : 530(M T ) ; IR(KBr) : 3353, 2931, 1619, 1538, 

(8H,m), 3.20-3.26(4H,m), 3.41(2H,s), 3.62(2H,s), 3.62-3.70 
(4H,m), 3.71(2H,s), 3.99(lH,m), 4.17(lH,d r F=8.2), 6.80(1H, 
t,J=7.4), 6.91-6.99(2H,m), 7.14 (lH,t,J=7.4), 7.22(lH,m), 
7.39(lH,d,J=9.1), 7.53 (lH,d,J=8.5), 7.68-7.76(3H,m) 


59 


QHH 

(iT N T 0 


MS(m/z):516(M T ); IR(neat): 3371, 2955, 1631, 1611, 1530, 
1454, 1359, 1343, 1249, 1216, 871, 755 cm* 1 ; NMR2(300 

A/TUVA. 1 /IQ 1 ACl/OtJ tyi\ 1 A£ 9 On/QW m'i TOO 6if1TXm\ 

3.10-3.38(4H,m), 3.67(2H,s), 3.97-4.16(lH,m), 4.29(lH,d, 
J=8.5),4.70(lH,d,J=7.4),6.78-6.88(lH,m), 6.93-7. 12(3H,m), 
7.19-7.30 (lH,m), 7.39-7.47(lH,mi 7.53-7.62 (lH,m), 7.70- 
7.84(3H,m), 10.23(lH,br s) ; " a f d : -166°(c=0.02,CHCl 3 ) 


60 


CI h 

OH x - / 


MS(m/z) : 551((M+1) T ) ; IR(neat) : 2953, 1685, 1609, 1523, 

1/1*70 1/1 /IT 1*2/1 H lO/IQ 1 OO /I * ■ XTN/TD /^HO A^TTt 

14 /y, 144/, Io4U, lZ4y, 1Z/4CII1 j JNJVlK^oUU iVlJlZ, 

CD 3 OD): 1.75-1. 85(6H,m), 2.02-2.30(6H,m), 3.35-3 .43(3H, 
m), 3.53-3.65(lH,m),3.82(2H,s),4.05-4.13(lH,m),4.55-4.80 
(2H,m), 7.23(lH,d,J=8.7), 7.33 XlH,td,J=8.7,2.7), 7.51-7.67 
(3H,m),7.84-7.94(3H,m) ; \ fffD : -30.8° (c=0.13,MeOH) 


61 


Me 
Q-N Y 0 

oH^y 


MS(m/z) : 530(M T ) ; IR(KBr) : 3367, 2954, 1616, 1542, 
1512, 1477, 1342, 1245, 1227, 870cm" 1 ; NMR2(300 MHz): 

(lH,m), 3.21-3.42(4H,m),3.71(2H,s), 4.72(lH,d,J=7.8), 6.73 
(lH,d,J=8.4), 6.88(lH,d,J=8.4), 7.02(lH,dd,J=8.1,15.9), 
7.44 QH,d,J=9.9), 7.59(lH,d,J=8.1), 7.74-7.82(4H,m), 9.57 
(lH,s) ; \a\ d : -48.8° (c=0.40,MeOH) 


62 


Me h 

HCT 5 ^ QT 


MS(m/z) : 530GO ; IR(KBr) : 3367, 2953, 1614, 1542, 
1525, 1511, 1343, 1226, 869, 733cm" 1 ; NMR2(300 MHz): 
1.50-1. 61 (2H,m), 1.70-1. 9 l(6H,m), 2.03-2. 17(4H,m), 2.08 

\Jrx 9 S), £.DO\xtt,QQ > J—J.y 9 x<£.\J) 9 D. l /-D.J /^*+n 5 in^, J.O/ y^ri, 

s), 4.03-4.14(lH,m), 4.30(lH,d,J=8.4), 4.59(lH,d,J=7.2), 
6.54 (lH,s), 6.55(lH,dd,J=3. 0,4.8), 7.21-7 .27(lH,m), 7.41- 
7.50(2H,m). 7.56(lH,dJ=9.3), 7.72-7.79(3H,m), 8.93 (1H, 
s) ; rain : -50.4° (c=0.60,MeOH) 


63 


NC H 

u N i° 


Sal: Fu 

FP: 526 ; NMR1: 3.82 (2H, s), 4.42 (1H, dd, 7 = 8.3, 3.0 Hz), 
7.96 (1H, dd, J =9.1, 5.9 Hz) 
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64 


EtOOC H 


Sal: Fu 

FP:573 ; NMRl:1.26(3H,t,J = 7.2Hz),3.80(2H,s),6.27 
(1H, d, J = 7.8 Hz) 


65 


HJM-COh 


Sal: Fu 

FP: 544 ; NMR1: 4.20 (1H, dd, J = 8.6, 2.2 Hz), 7.69 (1H, 
dd, J = 10.3, 2.5 Hz), 8.53 (1H, d, J = 8.3 Hz) 


66 


CM 

Q-ILo 


Sal:Fu 

FP: 544 ; NMR1: 3.85 (2H, s), 4.43 (1H, dd, J= 8.3, 2.9 Hz), 
7.96 (lH,dd, J = 9.1, 5.6 Hz) 


67 


V-/IM 

c, ^ 


Sal: Fu 

FP: 560 ; NMR1: 3.83 (2H, s),4.44 (lH,dd, J= 8.1, 3.2 Hz), 
7.96 (1H, dd, J = 8.8, 5.9 Hz) 


68 


L^-n^o 

NC 


Sal: Fu 

FP: 530 ; NMR1: 3.65 (3H, s), 3.86 (2H, s), 7.42 (1H, dt, J 
= 8.8, 2.5 Hz) 


69 


NC 


FP:513 ; NMRl:3.68(2H s s),7.08(lH,t,J=7.6Hz),7.94 
(1H, dd, J = 8.8, 5.8 Hz) 


70 


NC H 


FP: 512 ; NMR1: 3.69 (2H, s), 6.60 (1H, t, /= 7.6 Hz), 7.06 
(1H, d, J = 8.8 Hz) 


71 


NaOOC h 


FP: 567 ; NMR1: 4.24 (1H, dd, J = 8.8, 2.0 Hz), 6.99 (1H, 
t, J = 7.3 Hz), 8.53 (1H, d, 7 = 8.3 Hz) 


72 




FP: 528 ; NMR1 : 3.73 (2H, s), 4.43 (2H, d, / = 6.4 Hz), 8.24 
(1H, t, J = 5.9 Hz) 


73 




Sal: Fu 

FP:545 ; EA: Cal (C31H33N4O4F.C4H4O4.H2O) C, 61.94; H, 
5.79; N, 8.25; F, 2.80. Fnd: C, 62.14; H, 5.72; N, 8.21; F, 2.80 


74 




Sal: Fu 

FP: 534 ; EA: Cal (C31H33N3O2CIF.C4H4O4.H2O) C, 62.92; 
H, 5.88; N, 6.29; CI, 5.31; F, 2.84. Fnd: C, 62.92; H, 5.75; N, 
6.12; F, 2.74; CI, 5.22 
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75 


0 2 N H 

1 J 


Sal: Fu 

FP: 546 ; NMR1: 3.75 (2H, s), 4.26 (1H, d, J = 6.3 Hz), 7.18 
(lH,t,7=7.3Hz) 


77 


cHex 

& 


NMR2: 3.68 (2H, s), 4.31-4.45 (1H, m), 7.58 (1H, d, J = 8.8 
Hz) ; EA: Cal (C31H35N2OF) C, 79.11; H, 7.50; N, 5.95; F, 
4.04. Fnd: C, 79.13; H, 7.77; N, 5.88; F, 4.23 


78 


a 


FP: 500; NMR2: 3.10 (2H, t,J= 5.4 Hz), 4.23-4.37 (1H, m), 
7.60 (lH,d, 7=8.8 Hz) 


79 


Cl 6r 


FP: 531 ; NMR2: 3.68 (2H, s), 4.22-4.34 (lH,m), 7.58 (1H, 
d, / = 8.4 Hz) 


80 




Sal:Fu 

FP: 514 ; NMR1: 3.82 (2H, s), 4.17-4.30 (1H, m), 7.97 (1H, 
dd, J =8.8, 5.9 Hz) 


96 


a 


FP: 514 ; NMR2: 3.55-3.90 (4H, m), 4.21-4.38 (1H, m), 7.60 
(1H, d, J = 8.4 Hz) 


97 




Sal: 1.5Ma 

FP: 501 ; NMR1: 7.53 (1H, dt, J = 8.8, 3.0 Hz), 7.76 (1H, 
d, J = 8.8 Hz) , 7.80 (1H, dd, J = 10.0, 2.2 Hz) 


98 




FP: 540 ; EA: Cal (C34H38N3O2F) C, 75.67; H, 7.10; N, 7.79; 
F, 3.52. Fnd: C, 75.39; H, 7.17; N, 7.77; F, 3.61 


100 


Ph 

6- 


Sal* Ox 

FP: 465 ; EA: Cal (C31H29N2OF.C2H2O4. 

H 2 0) C, 69.22; H, 5.81; N, 4.89; F, 3.32. Fnd: C, 69.41; H, 

5.94; N, 4.82; F, 3.28 


103 


H „ 


MS(m/z) : 558(KT) ; IR(KBr) : 3426, 2909, 2851, 1656, 
1634, 1544, 1530, 1518, 1361, 1340, 1140cm- 1 ; NMR2(300 
MHzV 1.46-1.68(10H,ny), 1.72-1. 99(12Hjn), 2.01-2.12(4H, 
m), 2.25-2.33(lH,m), 3.21-3.30(3H,m), 3.32-3.40(lH,m), 
3.67(2H,s), 3.96-4.22(3H,ra), 6.56-6.68 (lH,m), 7.20-7.28 
(lH,m), 7.40-7.46(1 H,m), 7.57 (lH,d,J=8.1), 7.71-7.82 (3H, 
m) ; ral 20 D : -34.1° (c=0.27.MeOH) 
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i 



104 


MeH 
H 2 N-CO V-> 


MS(m/z) : 557(M T ) ; IR(KBr) : 3400, 2954, 2925, 2871, 
1659, 1615, 1575, 1540, 1401, 1352, 1251cm" 1 ; NMR(300 
uti 7 pn_nDV 1 66-1 82f6H m) 1 96-2 22 C6H m) 2 21 

(3H,s), 3.16-3.38(3H,m), 3.45-3.56(lH,m), 3.76(2H,s), 3.94- 
4.04(lH,m), 4.45-4.51(lH,ra), 7.21-7.31(2H,m) > 7.44-7.50 
(lH,m), 7.54-7.62(2H,m), 7.75-7.89(4H,m) ; [ a ] 20 D : 
-50.8° Cc=0.09,MeOH) 


105 


MeH 

h T T 

MeO-CO \- 


O 


MS(m/z) : 572(M0 ; IR(KBr) : 3399, 2952, 2928, 2871, 
1718, 1614, 1581, 1538, 1449, 1296, 1247, 763cm- 1 ; NMR2 
(300 MHz): 1.50-1.68(2H,m), 1.71-1.92(4H,m), 1.96-2.22 

(2H,s), 3.87(3H,s),4.01-4.12(lH,m), 4.67(2H,d,J=8.1), 7.17- 
7.29(2H,m), 7.39-7.46(lH,m), 754-7. 62QH,m), 7.68-7.83 
(4H,m), 8.65(lH,s), 9.70(lH,s) ; [ a ] 20 D : -44.0° 
(c=0.16,MeOH) 


106 


MeH 




MS(m/z) : 530(M0 ; IR(KBr) : 3390, 2952, 2926, 2878, 
1672, 1607, 1531, 1471, 1345, 1251cm -1 ; NMR2(300 
MHz): 1.50-1.64(2H,m),1.68-1.78(2H,m), 1.79-1.92(3H,m), 

(4H,m), 3.66(2H,s), 4.02-4. 15(lH,m), 4.29-4.38 (lH,m), 
4.62 (lH,d,J=7.8), 6.54(lH,d,J=7.8), 6.88-6.96(lH,m), 7.18- 
7.28(lH,m), 7.34-7.45(2H,mi 7.55 (lH,d,J=8.4), 7.69-7.80 
C3H,m), 9.12(lH,s) ; r a In : -46.6° (c=0.58,MeOH) 


107 




H 

c 




MS(m/z) : 534(M T ) ; IR(KBr) : 3383, 3058, 2953, 2878, 1676, 
1613, 1527, 1344, 1223, 1101cm' 1 ; NMR2(300 MHz): 

1 An 1 ^aniJ m\ 1 71 6 1/1VGTJtti^ 9 3Q 9zlR/'1TTTrA 3 17- 

3.32(3H,m), 3.33-3.41(lH,m), 3.66(2H,s), 3.98-4.12(lH,m), 
4.28-4.36(lH,m), 4.55(lH,d,J=7.5), 6.42-6.52 (2H,m), 7.19- 
7.28(lH,m), 7.39-7.46(lH,ml 7.55(lH.d,J= 8.7), 7.70-7.82 
(4H,m), 8.89(lH,s) ; \ at Id : -45.3 (c=0.46,MeOH) 


108 


0 2 N 


H 

? 


r 


MS(m/z) : 561(M T ) ; IR(KBr) : 3363, 2953, 2878, 1656, 

1 1 <0"X 1/lQfi 134^ 19QH R^Qr»m'^ • XTA/TP 9^300 1V/THVV 

1.54-2.32(12H,m), 3.26-3.4 l(3H,m), 3.52-3.62(lH,m), 3.67 
(2H,s),4.06-4.18(lH,m), 4.50-4.62(2H,m), 6.92-6.98(lH,m), 
7.19-7.33(2H,m), 7.54-7.60(lH,m), 7.7 1-7.8 l(3H,m), 8.29 
(lH,dJ=9.0), 10.69(lH,s) ; T a I d : -65.5° (c=0.38,MeOH) 


110 


C 


^OH 


FP: 516; NMR2: 3.06 (2H, t, J = 5.6 Hz), 6.64 (1H, dd, J = 
7.4, 1.0 Hz) , 7.34 (1H, dd, J = 8.2, 7.4 Hz) 
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Ex 


A-X-B- 


Dat 


4 


OCn^o 


MS(m/z):514(M ); IR(neat): 3347, 2949, 2871, 1724, 1633, 
1523, 1429, 1346, 1213,748 cm" 1 ; NMR2(300 MHz): 1.36- 
1.55 (2H,m), 1.74-2.32 (8H,m), 2.76-3.18 (4H,m), 3.26-3.42 
(lH,m), 3.48-3.97 (5H,m), 4.06-4.30 (2H,m), 4.64-4.88 (3H, 
m), 7.06-7.32 (7H,m), 7.40-7.53 (lH,m), 7.69-7.82 (lH,m), 
8.22-8.29 (lH,m) ; r ® Id : -4.04°(c=0.10,CHCl 3 ) 


5 


BnNKjO 


MS(m/z):488(M T ); IR(neat):3312,2947, 1721, 1524, 1428, 
1347, 1214, 753, 699, 665 cm" 1 ; NMR2(300 MHz): 1.35- 
1.54 (2H,m), 1.71-2.25 (7H,m), 2.38-2.50 (lH,m), 2.78-3.42 
(4H,m), 3.58-3.93 (3H,m), 4.12-4.48 (4H,m), 7.17-7.60 (7H, 
m), 7.70-7.83 (3H,m), 8.22-8.24 (lH,m) ; [ a] 20 D : -40.5° 
(c=0.69,CHCl 3 ) 


10 


Br H 


MS(m/z):552(M T ); IR(neat): 3351, 2946, 1691, 1631, 1529, 
1437,1354,1250,1025,870,753 cm" 1 ; NMR2(300MHz): 
1.41-1.57 (2H,m), 1.90-2.25(7H,m), 2.44-2.53 (lH,m), 2.78- 
2.91(2H,m), 3.25-3 .35(lH,m), 3.42-3.50(lH,m), 3.63(2H,s), 
3.68-3.34 (2H,m), 4.32 (lH,d, J=8.2), 4.63-4.68 (lH,m), 
6.92-7.00 (lH,m), 7.20-7.33 (2H,m), 7.40-7.55 (3H,m), 
7.68-7.83 (3H,m), 8.27-8.34 (lH,m), 9.30 (lH,br s) ; 
ro!l 20 D : -43.4°(c=0.17,CHCl 3 ) 


19 


Ql H 


MS(m/z):508(M T ); nt(neat): 3367, 2945, 1692, 1631, 1593, 
1529, 1441, 1356, 1142, 871, 753 cm" 1 ; NMR2(300 MHz): 
1.40-1.58 (2H,m), 1.78-2.26 (7H,m), 2.47-2.57(lH,m), 2.78- 
2.92(2H,m), 3.22-3.33(lH,m), 3.37-3.46(lH,m), 3.64(2H,s), 
3.68-3.84(lH,m),4.30(lH,d,J=7.7), 4.68(lH,d,J=7.1), 6.97- 
7.06 (lH,m), 7.20-7.54 (5H,m), 7.68-7.84 (3H,m), 8.30-8.38 
(lH,m), 9.53 (lH,br s) ; \a 1 20 D : -88.7°(c=0.09,CHCl 3 ) 


20 


iPr h 


MS(m/z):516(M T ); IR(neat) : 3355, 2963, 1681, 1630, 1526, 
1451, 1216, 1141, 756, 666, 871 cm" 1 ; NMR2(300 MHz): 
1.15-1.32 (6H,m), 1.42-1.58 (2H,m), 1. 74-2.27 (7H,m), 2.57- 
2.68(lH,m), 2.80-2.92(2H,m), 3.00-3.40(3H,m), 3.64(2H,s), 
4.31 (lH,d,J=8.0), 4.69 (lH,dJ=7.4), 7.06-7.32 (4H,m), 
7.40-7.54 (2H,m), 7.70-7.90 (4H,m), 9.42 (lH,br s) ; 
ral 20 D : -122.0°(c=0.08,CHCl 3 ) 


21 


• 

iPr H 


MS(m/z):516(M0; IR(neat) : 3349, 2957, 1612, 1582, 1513, 
1250, 1140, 1111, 1067, 1041, 908, 731 cm" 1 ; NMR2(300 
MHz): 1.15-1. 3 l(6H,m), 1.32-1.49(2H,m),1.70-2.23(8H,m), 
2.76-3 .00(3H,m), 3.06-3. 18(2H^n), 3.23-3.34(2H,m), 3.58- 
3.80 (3H,m), 4.22-4.34 (lH,m), 4.41-4.50 (lH,m), 6.52-6.73 
(2H,m), 7.04-7.16(2H,m), 7.20-7.30(lH,m), 7.38-7.56(2H, 
m), 7.70-7.82 (3H,m) ; \ al 20 D : -34.1°(c=0.11,CHCl 3 ) 
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23 


MeAr 


MS(m/z):502(M T ); IR(neat) : 3348, 2947, 1632, 1530, 1358, 
1250, 1141, 909, 870, 769, 731 cm- 1 ; NMR2(300 MHz): 
1 42-1 llfTR mi 1 75-2 25H 3H rri) 2 50-2 60C1H ml 2 80- 

2.92 (2H,m), 3.22-3.33 (lH,m), 3.36-3.46 (lH,m), 3.60-3.81 
(3H,m), 4.34 (lH,d,J=7.4), 4.68(lH,d,J=7.1), 7.02-7.10 (3H, 
m), 7.21-7.30 (lH,m), 7.40-7.54 (2H,m), 7.70-7.83 (3H,m), 
8.73 (lH,br s) ; r Qtl 20 D : -117°(c=0.13,CHCl 3 ) 


26 


QHH 


MS(m/z) : 476(M T ) ; BR(KBr) : 3380, 2946, 1630, 1612, 
1530, 1454, 1362, 1249, 1143, 872, 753 on 1 ; NMR2 (300 
MHz): 1.43-1.51(2H,m),1.83-2.16(8H,m), 2.51(lH,dd,J= 

19 1^^ 981 /"1TJ H 1 1 7^ ^16 HTT n T=Q fft 3 ^9 HTT t 

J=8.2), 3.59(2H,s), 3.60(lH,m), 4.37(lH,d, J=7.6), 4.67(1H, 
d,J=7.6), 6.77(lH,t,J=7.3), 6.91(lH,d, J=8.2), 7.00(lH,d,J= 
7.0), 7.06(lH,d,J=7.9), 7.18-7.24(2H,m), 7.39(lH,dd,J=9.9, 
2.6), 7.45 (lH,d,J=10.9), 7.67-7.76 (3H,m), 10.13 (lH,s) 


32 




ER(KBr) : 3436, 2926, 2852, 1634, 1514, 1396, 1361, 1251, 
1142, 1110, 1068, 872, 754 cm -1 ; NMR2(300 MHz): 1.40- 
1.58(2H,q,J=11.8),1.85-2.23(7H,m),2.58(lH,dd,J=6.0,12.0), 

3.62(2H,s),3.73(lH,m), 4.35(lH,d,J=7.7),4.68(lH,d, J=7.7), 
7.12(1H,U=8.1), 7.24(lH,m), 7.32(2H,d,J=8.2), 7.43(lH,d, 
J=9.9), 7.50 (1H, d,J=8.2), 7.72 (2H,d,J=3.3), 7.78 (lH,dd,J= 
3.0,8.8), 9.35 (lH,br s) ; HR-MS (m/z) 543.17(M + ) 


33 

* 




MS (m/z) : 518(M T ) ; IR(KBr) : 3342, 2926, 2854, 1635, 
1530, 1496, 1464, 1362, 1245, 1168, 1143, 1118, 1030, 871 
cm' 1 ; NMR2(300 MHz): 1.34-1.50 (2H,m), 1.80-2.03 (5H, 
m), 2.14(2H,q,J=9.1), 2.36(lH,m), 2.80(2H,br s), 3.31(lH,q, 
J=6.6), 3.39(lH,t,J=8.2), 3.58-3.73(lH,m), 3.61(2H,s), 3.82 

5.8), 6.83(lH,d,J=9.9), 6.90(lH,d,J=7.4), 7.17-7.29(3H,m), 
7.40 (lH,br s), 7.42 (lH,d,J=7.4), 7.49 (lH,d,J=8.5), 7.72 
(2H,d,J=5.2), 7.77 (lH,dd,J=3. 0,8.6) ; [ a] 20 D : -53.4° 
(c=0.03,EtOH) 


57 


Mp u 


MS(m/z):494(M T ); IR(neat): 3314, 2927, 1633, 1537, 1480, 

1 *\QA 1*XKQ 19^1 IIAI fLlCinrri^ • TMA/TP 9^300 lV/TPVl' 

0.79-2.22(20H,m),2.8 1 (2H,d, J= 10.2),3. 1 5-3 .41 (2H,m), 3.61 
(2H,s),3.66(2H,m),4.18(lH,t,J=5.3),4.28(lH,d,J=6.7),6.63- 
6.89(lH^n),7.20(lH,t,J=8.8),7.38(lH,d,J=7.3),7.46(lH,d,J= 
8.2), 7.68-7 .77(3H,m) ; r«l d : -19.5° (c=0.076,MeOH) 


58 




MS(m/z) : 494(M T ) ; IR(KBr) : 2954, 2932, 1700, 1519, 
1477, 1450, 1415, 1338, 1282, 1210, 1119, 946, 842, 740 

3.11(lH,m), 3.20-3.26(3H^n), 3.58(2H,s), 3.67(lH,m), 4.25 
(2H,m), 5.15(lH,s),6.55(lH,t,J=7.5), 6.77(lH,d,J=8.5), 7.09 
(lH,t,J=7.4),7.18(2H,d 5 J=9.7),7.38(lH,d,J=9.9),7.46(lH,d,J 
-1.7), /.oo-/./ /(ortjxi) , \(x\ d . -Z'f.z ^c-u.uyojjvieuxi,) 


76 


Ph 

6- 


Sal* HCl 

FP: 439 ; MP: 147-149 


81 


PhO 

cr 


Sal - HCl 

FP:*455 ; EA: Cal (CzgH^NzOzEHCl) C, 70.94; H, 5.75; N, 
5.71; CI, 7.22; F, 3.87. Fnd: C, 70.80; H, 5.76; N, 5.66; CI, 
7.14; R 3.60 
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n 



82 


PhChLQ 


SaT HC1 

FP:' 469 ; EA: Cal (C30H29N2O2F.HCl.H2O) C, 68.89; H, 
6.17: N, 5.36; CI, 6.78; F, 3.63. Fnd: C, 68.63; H, 6.00; N, 
5.28; CI, 6.74; F. 3.62 


83 


Jo- 


FP: 469 


84 




FP: 467 ; EA: Cal (C30H27N2O2F) C, 77.23; H, 5.83; N, 6.00; 
F, 4.07. Fnd: C, 77.46; H, 5.94; N, 5.92; F, 4.31 


85 




Sal: HC1 

FP: 473 ; EA: Cal (C 2 9H26N 2 0 2 F2.HC1) C, 68.43; H, 5.35; 
N, 5.50; CI, 6.97; F, 7.47. Fnd: C, 68.11; H, 5.29; N, 5.48; CI, 
6.95; F, 7.55 


86 


PhS 

& 


Sal: Fu 

FP: 471 ; EA: Cal (C29H27N2OSFC4H4O4) C, 67.56; H, 5.33; 
N, 4.77; S, 5.47; F, 3.24. Fnd: C, 67.63; H, 5.26; N, 4.74; S, 
5.45; F, 3.14 


87 


Kl 

& 


FP: 447 ; NMR: 3.60(2H, s), 3.81(2H, t, J =7.2Hz), 7.54(1H, 
d, J =8.0Hz) , 


88 


Kt 


FP: 429; EA: Cal (C^WF) C, 72.88; H, 5.88; N, 13.08; 
F, 4.43. Fnd: C, 72.82; H, 5.94; N, 13.03; F, 4.33 


89 


cHex-O 


Sal: 0.5Fu 

FP: 461 , hA: Cal (L,29^33^2^2^'^4^4^4) c, / x.fy, ji, 
6.80; N, 5.40; F, 3.66. Fnd: C, 71.53; H, 6.74; N, 5.31; F, 3.62 


90 


cHeXv ^ 

Ph 


ASQ • PA- Cn\ fn^HncNnOFi C 1R S7* H 7 69* N 6 1 1 * 

F, 4.14. Fnd: C, 78.67; H, 7.63; N, 6.14; F, 3.95 


01 


o 


FP:431 ; EA: Cal (C28H 3 iN 2 OF)C, 78.11; H, 7.26; N, 6.51; 
F, 4.41. Fnd: C, 78.35; H, 7.46; N, 6.48; F, 4.49 


92 


PhO / 

o 

V. v 


FP: 456 ; EA: Cal (C^eN^F) C, 73.83; H, 5.75; N, 9.22; 
F, 4.17. Fnd: C, 73.82; H, 5.73; N, 9.20; F, 3,93 


93 


BnO^N-^ 


Sal' HC1 

FP: 490 ; EA: Cal (C29H32N3O3F.HCI.O.5H2O) C, 65.10; H, 
6.40; N, 7.85; F, 3.55; CI, 6.63. Fnd: C, 64.70; H, 6.47; N, 

7 <q. p a 45> CI 6 S7 


94 


BnO^N-^ 


Sal: 0.5Fu 

FP: 490 ; EA: Cal (C29H32N3O3F.O.5C4H4O4) C, 67.99; H, 
6.26; N, 7.67; F, 3.47. Fnd: C, 67.76; H, 6.05; N, 7.67; F, 3.38 
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99 


N 


FP: 443 ; EA: Cal (C27H27N4OF) C, 73.28; H, 6.15; N, 12.66; 
F, 4.29. Fnd: C, 73.11; H, 6.29; N, 12.59; F, 4.00 


109 


CI H 

jy N o 

OH ^ 


MS(m/z) : 525(M T ) ; IR(KBr) : 3371,2950,2813, 1688, 
1632, 1608, 1526, 1479, 1448, 1361, 869cm' 1 ; NMR2(300 
MHz): 1.49-1.69(2H,m),1.89-2.39(8H,m),2.86-2.99(2H,m), 
3.31-3.43(lH,m),3.48-3.56(lH,m),3.58(lH,d,J=12.8),3.75 
flH.dJ=12.8j,3.72-3.84(lH,m),4.61-4.67(lH,m),4.84-4.96 
(lH,m),6.55(lH,dd,J=2.9,8.7),7.12(lH,d,J=8.7),7.24(lH,dt, 
J=2.6,8.4), 7.42(lH,dd,J=2.6,9.8), 7.51(lH,d,J=8.4), 
7.70-7.8 l(3H,m), 7.94-7.98(lH,m),9.04(lH,s) ; 
ral 20 D : -69.7 (c=0.18,MeOH) 




Ex 


A 


D 


Dat 


24 


& 




MS(m/z) : 576(M T ) ; IR(neat) : 3372, 2950, 2877, 1697, 
1633, 1590, 1528, 1502, 1443, 1343, 1255, 1200, 756 
cm' 1 ; NMR2(300 MHz): 1.46-2.12(10H,m), 2.50(1H, 
m), 3.20 (2H,s), 3.39 (lH,m), 3.50 (2H,s), 4.08(lH,m), 
4.65 (lH,d,J=7.5), 6.81 (lH,d,J=8.0), 6.95-7.09(6H,m), 
7.24 (lH,d,J=8.0), 7.34 (lH,d,J=8.0), 8.33 (lH,d,J=8.5), 
9.49 (lH,s) ; r a 1 20 d : -7 1 .2°(c=0.03,MeOH) 


25 






MS(m/z) : 612(M T ) ; IR(KBr) : 3373, 2933, 1375, 1697, 
1632, 1590, 1528, 1442, 1342, 1249, 1055, 872, 754 
cm" 1 ; NMR2(300 MHz): 1.52-2.20 (10H,m), 2.50 (1H, 
m), 3.25 (2H,s), 3.41 (lH,m), 3.82 (2H,s), 4.08-4.22 
(2H,m), 4.65 (lH,d,J=7.0), 7.01 (lH,t,J=7.7), 7.21-7.37 
(3H,m), 7.43 (lH,dd,J=9. 1,2.5), 7.71 (lH,d,J=8.6), 7.82 
(lH,d,J=7.7), 8.30-8.35 (2H,m), 9.48 (lH,s) ; [ a] 20 D : 
-200.0°(c=0.004,MeOH) 


28 






MS (m/z) : 578 (M") ; IR (KBr) : 3355, 2949, 1637, 
1588, 1527, 1436, 1340, 1027 cm' 1 ; NMR2(300MHz): 
1.45-1. 55(2H,m), 1 .60(2H,brs), 1.70-1.77(2H, m), 1.83- 
2.10(5H,m), 2.43-2.49(lH,m), 3.17(2H,brs), 3.25-3.34 
(lH,m), 3.43-3.49(lH,m), 3.47(2H,s), 4.02-4. 16(lH,m), 
4.24(lH,d,J=8.7), 4.64(1 H,brdd, J= 1.5,7.8), 6.94-6.99 
(lH,m), 7. 19(lH,dd,J= 1.8,8.4), 7.26-7.33(lH,m), 7.37 
(lH,d,J=8.1),7.50-7.54jf2H,m), 8.31 (lH,dd,J= 1.5,8.1), 
9.24 (lH,brs) ; \ a] 2 % : -59.3° (c=0.04,CHCl 3 ) 
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\a]\ : -85.0°(c=0.03,CHCl 3 ) 
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1.19 (3H,d,J=6.6), 1.25(3H,d,J=6.6), 1.47-1.57(2H,m), 
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d,J=1.8), 7.88 (lH,dd,J= 1.8,8.1), 9.48 (lH,brs) ; 
ral 20 D : -84.7°(c=0.07,CHCl 3 ) 
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#^BJ<ft£^tf)in vitro CCR3^ifL^^tt> t bCCR3fS*iM£JB V>T, CCR3'# 

# CD ffll f&|# ffl b o kh CCR3 — F1"£ cDNA £ lEST t h *MifE$f ^ 

J; *9 ^ D — - > b , ^§^^^ ^ — p EF BOS-neo (Nucleic Acids Research. 18(17):5322, 
1990) pEF BOS-neo-CCR3£ffr&Ufco Xl/^ h n#l/-^3 > 

&\Z&K). pEFBOS-neo-CCR3&B300-19 ( "7 ^Xpre-B*ffll&, Cell. 27(2 part 1): 381-390, 
1981) i:h7>77x^J/3>U 2mg/ml0*r[^MG418-^m^tW'l4fj:^ 
;|*£#7c (Blood. 93(1): 34-42, 1999)= Z\(DmMW^l%^ l M^^^^MimO 
(Gibco, BRL, ;*U-^>F#|, 3fcB) fcMb, 5 /zM©fura-2/AM (IHC 

ft#> i«, b*) fcin** 37"CT?3o^K-r>^ra.^— >a>bfc. cn&mfoft 

% JVi/V AMfefeffi. (O.l&Mliff 7)V7S >, 130 mM NaCl, 5.4 mM KC1, 1 mM 
MgCl 2 , 2.5 mM CaCl 2 , 5.5 mM glucose, 20 mM HEPES (pH 7.4)) T30$c# b , 
\ZBM b fro M&MMftl *7s$- y-TmW b fSiifi 6» 340 nm&tf380 nmTJSl jB b T 
500nm©&ft£8!l£U mi&fctl &m&±&&GryiMemcz% <D%fe (J.Biol. 
Chem. 260 (6): 3440-3450, 1985) fccfcDJfttibfc. *BIflS«»iKfc*58Wft#*S* 
ijnbTl#MflM&itbfc^ bheotaxin (Pepro tech Inc, -a-^t-^-ji * 
II) 50ngtol*8S2in-r*CtTCCR3S^*^*bfc, ^^^©A^Tt^ 
l^^^^inbfel^<D|lH^l^^^v^A^±#t^^^^©*^^^?r 

^inb&ISoiffll&rt*^^^ 

#<5#IfW$£J!£ttiU CinSCffiStxtfc^^kl^^ICso^ (b heotaxinl'J^ 
fcct*aBJfirt*^»>A«flE±#*50Xttl«!l*f*M) SJffflbfc. 

^Jfi-W 1> 12, 2 7, 63, 67, 69, 70, 76, 81, 88, 90, 9 
1, 92, 93, 95, 9 7Xtf9 8 <Dtt>u W30.45~0.001 MM<Z)IC5o€£^b fee 
Sfc, &*Hfr&*A (GB-1345872^^^^IBm(DN-(l-^>^;i/t!^U^>-4--r;V) 

WO01/10439^^}C«, US f£&fg £fE ^^"a WlO M MTf 20~50% , 50~80%X 
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i 

« 

if& £ 3 1 # £B Z. -f 0 b tcRWM temajor basic protein (MBP), eosinophil cationic 

protein (ECP), eosinophil-derived neurotoxin (EDN), eosinophil peroxidase (EPO)#tf) 

t^^1"o J;-9T, ckDn^m^M^SBifebfcM^ibT, k h eotaxinj»£ £ 

MSAct 0 JIft$n^^:il50ml^PBST 2 <g»?bfc^ fflSTOPAQUE 1083 

ftfSfll: Sigma, SX-UiNi *H) ±fcfi®bT8'fr#HIU $ggJfcS£JBB&fc 

^ntf-X^r^lB^^i->7>xA (Miltenyi Biotec* Bergisch Gladbach> F-T.V) 

i 

HiSi$f^^ (0?IU£Jfcsp>95%) d0$FHSfc£O.l% BSA^W 

RPMI1640*&ififc:ffli»U 4xl0 4 /well<h&3 «fc 5 1396^^1^- Mdfr&bT^gftlClffl 

^^Mmh-DX2.5%BSA^PBs\z^.v)37vr2mmmmLx^ 

Dy3r>2f*f?ofc. kheotaxin5ng/ml<£^iP^ C0 2 -f >^ra.^— fo\ZMM 
$4Wflfc, |fflj&±tf£II]JKbT±*ff*(DEDN*£Pharmacia EPX 

RIA^r V h (Pharmacia Corporation* ^a-vf- v 5 — , 7^ffl) \Z. <fc o TSO^ b fc„ 
b h eotaxin «fc 5 jfol » P# iCDMSO \Z®M b fcfc^m £ « b (HHDMSO^ 
0.1%) EDNM{££^T3l£#fl^£lC 50 iii (t HeotaxinM$Ml£3EDNiM£50% 

*^H43ViT^»!ll, 1 2, 2 7, 6 3 0^-&#J«O.5O~21 nM(DlC 50 M 

Das (J. Immunol. 159(3): 1466-1473, 1997) eotaxin^-^4C 

^trt^^Mbfco |5t^TOl0g^80@^pe7^> r $> (OVA; 0.1 mg) 
%.Z$7m4b7)V~i-V2± (3.3 mg) £^&0.4 ml© U >K«»A*fi* (PBS) 
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i 

4 

^Xeotaxin (Pepro tech Inc. ~=L—z?*r—i?—'M> #B) £ - EE & ft t) 500 ng (0.1% 
*MH7)V7^>^?BS0.5mi\Z®M) ttJffil^aitbfc. 
4eotaxin«4©30-60^KlfcS4 bfc. Eotaxta&£®6l$M&fcSK3Cfc«fc 0 

fee Cytospin3 (SMS : Shandan, fcTyy/t-^ #H) fcTfffibfcSfe** 

tt^DI^, 7hHH±£Jft&> i»Slf£*J51^ £n->^K M^CHMi&i: 
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m & <D $g is 



1. (I) rm2nZfcG®X\tt<DM¥mz.W®2nZVk&'$1itZ>CCR3 



7;v^;v ; 

X:f§£> -R 00 -, CmTJI/^—UX CmTJV^—U^ -0-, -S-, -SO-, -S0 2 -> 
-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 SO r , 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R 00 -O-, -R 00 -S-, -R 00 -SO-> -R°°-S0 2 -> -R°°-NR 4 -, 
-R 00 -CO-, -R°°-0-CO-, -R 00 -CO 2 -, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -, -R 00 -SO 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -S0 2 -R°°-, -NR 4 -R 00 - % -CO-R 00 - , -CONR 4 -R 00 - > -NR 4 CO-R 00 - > 
-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -Xte-O-CO-NR 4 -R 00 - ; 

R 00 : m^nx^xh^Ci^rjv^ruy ; 

R 4 lkZ$R 5 : m—X\Zm*\Zgi13i-oT> HXttC M 7;P*;P ; i^teR 4 <hR 5 ^- 



r 3 : ;\py>, -r°, c 2 . 6 7;i/^--;i/, c m 7;^^;k -oh, -sh, -n(rV 

-CHO, -C0 2 R 4 > -CON(R 4 ) 2 > -NR 4 CO-R°, -NR 4 CO-(^^tlTV^T i b £^7 




(I) 
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U~;i^ -NR 4 -CO-NR 5 -R^ -NR 4 S0 2 -R°* -NR 4 S0 2 -(tt^^tlT^T i bJ:V : >7 
U^;P)> -0-R°> -S-R°, -SO-R 0 , -SOrR 0 , -S0 2 NR 4 -R°X te-S0 2 NR 4 -(gj& £ 

r°: fi^$nT^Tt)J:^c w T;^;i/ ; 
k: 0, 1X\%2; 
W : CHXteN ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-> -C 2 ^7 
)Vtr~U >-CONR 4 -, -C 2 . 6 7;l/y^l/>-NR 4 CO-> -C 2 . 6 7;)/*-l/>-CONR 4 -, 
-C 2 -67;V^-W>-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CXK -S-R 00 -CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -> -R 00 -SO 2 NR 4 -, -NR 4 CONR 5 -> -C0 2 -> -O-CO-NR 4 -, 
-O-R 00 -> -r°°-o-, -C(=N-C0 2 C M 7;l'+;i/)-NR 4 -> -C(=N-S0 2 C M 7;U^^)-NR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -> -C(=CH-N0 2 )-NR 4 -X^-C(=N-CN)-NR 4 - ; 

R 21 RZ$R 22 : XttSVitl^oT, -H, -R°, )\U>f>, -OH, -0-C x . 6 7)V* 
;k -CN, -CONH 2 , -C0 2 HX«-C0 2 -C,^7^^;l/ ; J&mZR 21 X.X$R 22 tf-fat 

^x^m^nx^xh^^c^7)^u>tbXR 2l RzSR 22 ^^'r^mtx 

n : 0, ; 

d : w&2nx^xb£^7 ] j-)i,mffl:2nx^x%£^^uMx\zmW!:£ 



MC, &T©ftl£&£fifc< : Y^-CONR 4 -X«-NR 4 CONR 5 -TfeD, (i)X^ 
Jg£, -R 00 -> -0-, -R 00 -SO 2 -X te-S0 2 -R°°-, (ii) X#-S0r» -NR 4 -, -NR 4 C0-> -NR 4 S0 2 -, 
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-NR^-Xtt-R 00 ^ fr-Os AMi©y^D7MJK (iii) X^-R 00 -NR 4 -> 
-R 00 -NR 4 -CO-Xte-R 00 -NR 4 SO 2 -, J&O, A^tWft©^^ U7)V*)WZ&W&<D 
71ZJK (iv)X^-CO-, ^O, A^(AD^>> N0 2 , Chk C,. 6 7;i/^;P> AO^ 
>T«&£ftfcC,. 6 7;i/*;k C w 7Ki^>-7i-JK 0-C,. 6 7;i/*;k 0-(A 
D^TM^tlfcCi^^l'), S0 2 -C h6 7JV^M CONH^ C0 2 H^^C0 2 -Ci. 6 
7;^;i/)^e>MiR^n^S^^-Tg^$nT^TfeJ:V^xr:;K (v)X 
^-S0 2 -, -CO-Xte-R°°-CCK R 2 WR 22 ^ t) fcH, 3^0, B^II?T'$^^i 

£T § $SE* t&f n a sit & 3 ■> ) 

2. Y^-CONR 4 -. -NR 4 CCK -NR 4 -C0 2 -, -CCK -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -C 2 . 6 
7 )Vtr~ V >-CONR 4 -, -C 2 . 6 7)V<r^]y >-NR 4 CCK -C 2 . 6 7;i/*- V >-CONR 4 -, 
-C^7;i/^-l^>-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -; 
-S-R°°-NR 4 CO- , -SO-R°°-CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R 00 -CONR 4 - . 
-NR 4 -R 00 -NR 4 CCK -S0 2 NR 4 -, -R oo -SO 2 NR 4 -X«-NR 4 CONR 5 -T$>^)Ii*0lSia 1 

3. (n) Tm2nz4k£%xn : t<Dm¥&}\zn®'znz>Mo 



X^X*>&^%kM-£tlt£i/!7 D7 frlrJVXteUWkZftX^Xb^i'? 07 )V 

X:§££n -R 00 - C 2 .67)V*r=.U>, C 2 . 6 7^^-W>, -0-, -S-, -SO-, -S0 2 -> 
-NR 4 -> -CCK -C0 2 -> -CONR 4 -, -NR 4 CO-, -NR 4 -CO r , -NR 4 -CO-NR 5 -, -NR 4 S0 2 -> 
-S0 2 NR 4 -, -O-CCK -0-CO-NR 4 -> -R°°-0-> -R 00 -S-, -R 00 -SO-, -R 00 -SO 2 -, -R 00 -NR 4 -, 
-R°°-CCK -R 00 -O-C(K -R°°-C0 2 -, -R°°-CONR 4 -* -R 00 -NR 4 CCK -R 00 -NR 4 -CO 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, -R°°-S0 2 NR 4 -, -R 00 -O-CO-NR 4 -> -O-R 00 - -S-R 00 -, 
-SO-R 00 -> -SO 2 -R 00 -, -NR 4 -R°°-> -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R 00 -, 




(n) 
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-NR 4 -CO-NR 5 -R°°-, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -Xte-O-CO-NR 4 -R 00 - ; 

r 00 : m^nx^xh^d^7)v^u> 

R 4 %.Z$R 5 : RHXttSVifcftfcoT, UX\td47)V*)V ; ^V^«R 4 tR 5 ^- 



R 3 : AOi^X -R°, C^^-Jk CmT^:^, -OH, -SH, -N(R 4 ) 2 , 
• -CHO, -C0 2 R 4 , -CON(R 4 ) 2 > -NR 4 CO-R°, -l^CO-CS&^ftT^Tfe.fcW 
U-;V), -NR 4 -CO-NR 5 -R°> -NR 4 S0 2 -R°, -NR 4 S0 2 -(WWkZtlT^Tb<£:^7 
U-;V), -0-R°, -S-R°, -SO-R 0 , -SO 2 -R 0 , -S0 2 NR 4 -R°X «-S0 2 NR 4 -(B^ $ 

r°: «jftsnT^Tt>j:vic M r;^;v; 

Y : -CONR 4 -, -NR 4 CO-> -NR 4 -C0 2 -, -CO-, -R 00 -NR 4 CO-, -C 2 . 6 7;V^r~ V >-CONR 4 -> 
-C 2 .6 7 ;P ^ 1/ > -NR 4 CO- , -C 2 . 6 7 ^ 3r — V > -CONR 4 - > -C 2 . 6 7 JV * — V > 
-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, -S-R 00 -NR 4 CO- , 
-SO-R 00 -CONR 4 -, -SO-R 00 -NR 4 CO-, -NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, 
-NR 4 CONR 5 -, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-, -C(=N-C0 2 Ci^7;V+;P)-NR 4 -, 
-C(=N-S0 2 C M 7 )\> * )V )-NR 4 - , -C(=N-S0 2 NH 2 )-NR 4 - , -C(=CH-N0 2 )-NR 4 - X \t 
-C(=N-CN)-NR 4 - ; 

R 2l RZ$R 22 : XttSVifcftfeoT, -H, -R°> AD^X -OH, -O-Ci^;!/* 
;k -CN> -CONH 2 , -CO 2 HX«-C0 2 -C,. 6 7;V^r^ ; l£ ^ «R 2 WR 22 # £: 

* 0? $ tit V> T t> ck C^7 )V* V > £ V TR 21 %.Z$R 22 tfU&t Z> MtX 
n : 0, 1X\$2 ; 
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R": AD$*>, -CN, -R°> llJft$nTViT'b«kVi7U-;K MlSnW 

Z 1 : -0-, -S-, -SCK -S0 2 -, -NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CCK 
-NR 4 -CO-NR 5 -, -NR 4 S0 2 -> -S0 2 NR 4 -* -NR 4 -C0 2 -> -R 00 -CK -R°°-S-> -R 00 -SO-> 
-R 00 -SO 2 -, -R 00 -NR 4 -, -R°°-CO-, -R 00 -CONR 4 -> -R 00 -NR 4 CCK -R 00 -NR 4 -CO-NR 5 -> 
-R 00 -NR 4 SO 2 -> -R°°-SO 2 NR 4 -Xtt-R 00 -O-CO-NR 4 - ; 

Z 2 : -R 00 -, Cm7;P^T- V X C 2 ^7jV+- 1/ X -0-R°°-> -S-R 00 -, -SO-R 00 -, 
-SO 2 -R 00 -> -NR 4 -R 00 -% -CO-R 00 -, -CONR 4 -R 00 -, -NR 4 CO-R 00 -, -NR 4 -CO-NR 5 -R 00 -, 
-NR 4 S0 2 -R°°-> -SO 2 NR 4 -R 00 -> -NR 4 -CO 2 -R 00 -X«zMc:|Bm©S ; 

<&U EAT®{b*&*l£l$< : Y^-CONR 4 -X«-NR 4 CONR 5 -T$»D, fr~D, (i)X^ 

-R 00 -* -CK -R°°-SO 2 -Xte-SO 2 -R 00 ^ (ii) X^-S0 2 -, -NR 4 -, -NR 4 CCK -NR 4 S0 2 -, 
-NR 4 -R 00 -Xte-R 00 -S-, fr-O. A^iilO'>^D7M;K (iii) X^-R°°-NR 4 -* 
-R 00 -NR 4 -CO-X«-R 00 -NR 4 SO 2 -, J^O, AJ^&MI©^ n7)^JVX\tMM^<D 
7i-JK (iv)X^-CCK ^P, A!^(ADy>, N0 2 , CN, C } . 6 7)V*)V, )\U*f 
>TffiftSnfcC M 7JWK C w 7^I/>-7x-Jk 0-C^7;l/^;i/, 0-(A 

ay>*csiftsnfcc w 7;i/^r;i/)» soz-Ci^;!/*;^ conh 2 , co 2 h&^co 2 -c,. 6 
7;wi')^e>3i^$ti^)So^-e@^$nTi/iT ! bci:v^x^;K (v)x 

(a^WfcMfS tittle 

5 . (S)-N2-(2-£ □D7xn;i/)-Nl-{exo-8-[(6-7;l/^'D^7^ l/>-2--1 > ;i/)*3\H/|-8- 

7 if h'y^ D [3.2.1] :*£*>-3-f;i/} Hn U 5? >-l,2-> ? ^;V^ + 1t ^ h\ 
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i 

(S)-Nl-{exo-8-[(6-7;U^nt7^ U > -2--< )l) >< ^ )V]-S-7 1? tf ~>7 D [3.2.1]* 7 
(S)-N2-(2,6-~7 7 D □ 7 x n;i/)-Nl-{exo-8-[(6-7 □ ^7 9 V >-2--f JV) * 
(S)-Nl-{exo-8-[(6-7;!/^0^-7^ U>-2--( )V)^)V]-B-7^ P [3.2.1]* 7" 

7 >-3--r ;w-N2-(2- h»j7^n^ 7 x~;io tf n u ? y-\,i-i>% 

^ F , (S)-N2-(2-7 D □ -4- b F P V 7 x ~ ;V)-N1- { exo-8-[(6-7 P ^ 7 7 1/ > 

-2--r ;i/)^^;v]-8-7if t^>7 o[3.2.i]^-^^ >-3--r tf n u z?>-ij.-i?%)Vtf 

^ifS. H> (S)-N2-(2-7PP-5-k H ->7i^V)-Nl -{exo-8-[(6-7;V*0 7- 77 

l/>-2--f ;i/)^^;i/]-8-71f H->7 D[3.2.1]^7^ >-3-^;V) If O U 

Jl/#=Hf5 h\ (S)-N2-(2-7PP-5-k Ho+'>7xnjp)-Nl-{l-[(6-7^Pt7 

7 i/ y-i-< )V) * ?-)V\ tf ^ u s> >-4--f ;V) tf n u >-i,2-> ? ^ ^ H , 

(S)-N2-(2->-7 7 7x^;i^)-Nl-{exo-8-[(6-7;i/^n^-7^ ]/>-2--f ;U)^;i/|-8- 
7 if tf~>7 P[3.2.1]*7 7>-3--T ;V} If D U i?>-l,2-i?X)V$*D-$ 
N-{exo-8-[(6- 7 >* P ^ 7 7 1/ >-2--f ;i/)^< ^)V]-Z-7 if If ~> 7 D [3.2. 1] * 7 7 > 

-3--r;i/}-2-(if^U> ? >-i-*;i'^^)^>X7^ h\ 2-[(2-7pp7x~;1/)7J1/ 

7 7 ~;V]-N-{exo-8-[(6-7 JP* D 7- 7 37 V >-2-f ;]/)* ^;U]-8-7lf M s s 7 D 
[3.2.1]t^^>-HJP)^>X75 h\ (S)-2-[(2- ~> 7 7 7i/^v)^ 
;W]-N- { exo-8-[(6- 7MDt7^l/ >-2-^ )V) * ^^]-8- 7 if If ~> 7 □ [3.2. 1] * 7 
7 >-3--f )]/) If D U v>-l-^;i/^+if 5 h\ (S)-l-(N-^7/-N , -{exo-8-[(6-7Jl'* 

uj-y$v >-2--r ;w ^ ^;v]-8- 7 if tr 7 a [3.2. i] * 7 7 >-3--r ;v } # ; w\* ^ 

hW;V)-N-(2-^7 7 7x-;i/)tfPU v>-2-7^;^^^ N-{exo-8-[(6-7;]/* 
P j- 7 7 1/ >-2--T )V) * ^)V]-S-71f If is 7 P [3.2.1] 3" 7 7 >-3-^f )V )-2-tFa^ 
y-6-(t^'Jy>-l-j5JV^ZJl/)^>X7$ F\ 2-(7i£ K 7-1-7J 
;i/)-N^exo-8-[(6-7;V^P 1 77 l/>-2-^;H^5 1 ;l/]-8-7if Hv7 P[3.2.1]^7 
7>_3_-r;t,}^>X7$ F, NMexo-8-[(6-7;i'*P^77l/>-2-^;i')^;i']-8- 

7ifif ->7P[3.2.i]^77>-3--r;i/)-3-(if^u v>-i-^j^^;i/)tfu v>-4-7j 

;i/^+1f5 F^tX2-(3-71ft:5>7P [3.2.2]7 7->-3-^;i/^^)-N-{exo-8-[(6-7 
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